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EXECUTIVE SUMMARY 
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Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment (RA) for Site 27 which 

formerly contained an underground storage tank (UST) system located adjacent to Building 221 

at the Charleston Naval Complex (CNC), Zone E in Charleston, South Carolina. The UST (UST 

221-1 or UST 221), a 280-gallon steel constructed tank, was a gravity fed holding tank used to 

store waste oil as part of an oil/water separator system located at Building 221. The RA was 

performed under the direction of the South Carolina Department of Health and Environmental 

Control's (SCDHEC's) Rapid Assessment Plan and approval letter dated November 4, 1998. 

TtNUS performed the following actions during this assessment: 

• Reviewed available Navy documents to identify potential sources and receptors for 

petroleum hydrocarbons in the vicinity, to evaluate public and private potable wells, to 

locate utilities line areas, to locate nearby surface water bodies, and to determine surface 

hydrology and drainage; 

• Reviewed the previously prepared Underground Storage Tank Assessment Report for 

UST 221 to determine boring locations and monitoring well placements; 

• Conducted a site survey to identify utilities and to construct a site plan; 

• Performed direct push technology (OPT) investigation; field screened 7 soil samples for 

organic vapors using an organic vapor analyzer equipped with a flame ionization 

detector; 

• Collected soil samples from one OPT boring for mobile lab screening analysis for 

benzene, toluene, ethyl benzene, total xylenes (BTEX), naphthalene, and diesel range 

organics (ORO) using U.S. Environmental Protection Agency (USEPA) Method 

8020/801 5M; 

• Collected groundwater sam pies from seven DPT borings for mobile Jab screening 

analysis for BTEX, naphthalene, and ORO using USEPA Method 8020/8015M; 

• Used five existing shallow monitoring wells located at the site to determine the relative 

groundwater flow direction; 

• Installed one permanent shallow monitoring well to a depth of approximately 12 feet 

below land surface (bls); 

• Collected one soil sample for fixed-base iaboratory anaiysis for BTEX and naphthalene 

using USEPA Method 8260, polynuclear aromatic hydrocarbons (PAHs) using USEPA 

Method 8270, total organic carbon (TOG) using USEPA Method 9060, total recoverable 

petroleum hydrocarbon (TRPH) using USEPA Method 9071A, and grain size analysis 

using American Society of Testing and Materials (ASTM) Method C-117 and C-136; 
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• Collected groundwater samples from the one newly installed shallow well, four existing 

shallow wells, and one deep 'Nell (including one duplicate sarnpie) for fixed-base 

laboratory analysis for BTEX, methyl tertiary butyl ether (MTBE), ethylene dibromide 

(EDB or 1,2-dibromoethane), naphthalene using USEPA Method 8260, PAHs using 

USEPA Method 8270, eight specific metals (lead, arsenic, barium, cadmium, chromium, 

mercury, selenium, and silver) 

• Collected groundwater samples from three wells for natural attenuation parameters 

analyzed in the field and in a fixed-base laboratory; 

• Surveyed the top of casing elevations for each monitoring well and collected depth to 

groundwater measurements to confirm the groundwater flow direction. 

Conclusion 

On October 12, 1999, one soil sample was collected and analyzed at a fixed base laboratory for 

BTEX, MTBE, EDB, naphthalene, PAHs, metals, total organic carbon, total recoverable 

petroleum hydrocarbons, and grain size analysis. None of the constituents analyzed were 

detected. 

On September 23, 1999, depth to groundwater measurements were recorded from the site 

monitoring wells (five existing wells and one new well). Based on the calculated water table 

elevations from each well, groundwater flow at the site is divided. Groundwater beneath the 

former UST-221 flows to the southeast, towards the Cooper River. Approximately 10 to 15 feet 

northwest of former UST-221, groundwater flows to the northwest, away from the Cooper River. 

The northwest groundwater flow direction may be the result of influence by a storm drain utility 

line located between buildings 221 and 56. However, the influence on the water table from the 

storm drain utility line was not investigated further during this assessment. No free product was 

detected in any existing or new monitoring well at the site during this assessment. 

On September 23, 1999, seven groundwater samples (including one duplicate) were collected 

and analyzed at a fixed base laboratory for BTEX, MTBE, EDB, naphthalene, PAHs, metals. In 

addition, groundwater samples were collected from three wells and analyzed for the following 

natural attenuation parameters: dissolved oxygen, alkalinity, carbon dioxide, manganese, ferrous 

iron, nitrite, sulfide, nitrogen/nitrate, sulfate and methane. Nitrogen/nitrate, sulfate, and methane 

were analyzed in a fixed base laboratory, but the remaining natural attenuation parameters were 

analyzed in the field at the time of sample collection. No BTEX constituents, MTBE, or PAHs, 

with the exception of naphthalene, were detected in any of the groundwater samples. 

Naphthalene was detected at a concentration exceeding its RBSL in one groundwater sample. 
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Lead (Pb) was detected at concentrations exceeding it's RBSL in three groundwater samples; 

one was a duplicate sample. Tota! chromium was detected at a concentration exceeding its 

RBSL in one sample. No other constituents analyzed were detected in the groundwater samples, 

including the deep, vertical delineation well (existing well CNC27X-04D). 

The vertical and horizontal extent of petroleum hydrocarbon impact to soil and groundwater in the 

vicinity of the former UST system at Building 221 has been delineated. 

The Site Conceptual Model identified two possible future receptors: a construction worker in a 

utility trench and the Cooper River. Pathways for the construction worker include (1) possibly 

ingesting, having dermal contact with, or inhaling volatilized vapors from the groundwater in the 

utility trench, and (2) possibly ingesting or having dermal contact with soil within the trench. The 

pathway for the Cooper River is groundwater migration to the river from the site. 

The minimum RBSL for naphthalene and chromium are greater than the greatest onsite 

concentration of each CoC detected in site groundwater. Therefore, a construction worker in a 

utility trench exposed to groundwater containing naphthalene and/or chromium from Site 27 is not 

at risk from exposure. However, the construction worker is at risk if exposed to lead in the 

groundwater. The current concentrations of naphthalene, lead, and total chromium in monitoring 

well CNC27X-03 are below the calculated SSTLs for affecting the Cooper River. Therefore, the 

Cooper River is not at risk because of the naphthalene, lead, and total chromium concentrations 

in groundwater at the site. 

The maximum concentrations for naphthalene and chromium found onsite are less than the 

respective minimum SSTLs, therefore, naphthalene and chromium in groundwater do not pose a 

threat to the identified receptors at the site. However, the maximum concentration for lead found 

on site exceeds it's the minimum SSTL, therefoie, lead in groundwater poses a threat to a 

construction worker in a utility trench exposed to groundwater. 

Recommendation 

Because concentrations for lead in groundwater exceed the minimum SSTL protective of a 

construction worker in a utility trench, Tetra Tech NUS, Inc. recommends preparing an Active 

Corrective Action Plan. 

TTNUSIT AL-99-0S9/0126-5.4 ES-3 CTO 00S9 



1.0 INTRODUCTION 

Rev.O 
11/17/99 

Site 27 formerly contained an underground storage tank (UST) system located adjacent to Building 221 at 

the Charleston Naval Complex (CNG). Zone E in Charleston, South Carolina. The UST (UST 221-1 or 

UST 221), a 280-gallon steel constructed tank, was a gravity fed holding tank used to store waste oil as 

part of an oil/water separator system located at Building 221. This Rapid Assessment (RA) was performed 

by Tetra Tech NUS, Inc.'s (TtNUS's) Tallahassee, Florida, office, located at 1401 Oven Park Drive, Suite 

102, Tallahassee, Florida 32312 (telephone number 850-385-9899) on behalf of the U.S. Navy Southern 

Division (SOUTHDIV) Naval Facilities Engineering Command (NAVFAC), 2155 Eagle Drive, North 

Charleston, South Carolina (telephone number 843-820-7307). Authorization to conduct the RA for the 

site was issued by NAVFAC under Contract Task Order (CTO) 0068. The RA was performed under the 

direction of the South Carolina Department of Health and Environmental Control's (SCDHEC's) Rapid 

Assessment Plan approval letter dated November 4, 1998. Fieldwork necessary to complete the RA was 

performed from May to October 1999, and was interrupted twice during this period due to approaching 

hurricanes (Dennis and Floyd.) 

1.1 SITE DESCRIPTION 

The CNC is in the city of North Charleston, on the west bank of the Cooper River in Charleston County, 

South Carolina, as shown on Figure 1. This installation consists of two major areas: an undeveloped 

dredge materials area on the east bank of the Cooper River on Daniel Island in Berkley County, and a 

developed area on the west bank of the Cooper River. The developed portion of the base is on the 

peninsula bound on the west by the Ashley River and on the east by the Cooper River. The site is located 

within the developed portion of the base as shown on Figure 1. 

The area surrounding CNC is "mature urban," having long been developed with commercial, industrial, 

and residential land use. Commercial areas are primarily west of CNC; industrial areas are primarily to 

the north of the base along Shipyard Creek. A site vicinity map, which exhibits adjacent properties and 

structures, vicinity roads, current utilities, and vicinity surface drainage, is included as Figure 2. 

Building 221 is a former pickling plant and galvanizing shop located inside the Controlled Industrial Area 

(CiA) of the Charieston Navai Shipyard (now known as the eNCl. Buiiding 221 was pari of Buiiding 56, 

the Pipe Shop Area. The oil/water separator and tank system at Building 221 site was part of a steam­

cleaning pad. The pad was used for cleaning oily and/or greasy parts and components. A small catch 

basin in the pad drained into the oil/water separator. In 1983-1984, the operation was shut down. The site 

is currently situated approximately 200 feet from the Cooper River [Supervisor of Ship Building, 
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Conversion and Repair, United States Navy, Portsmouth, Virginia, Environmental Detachment Charleston 

(SPORTENDETCHASN),1998]. 

1.2 SITE HISTORY 

In 1901, the U.S. Navy acquired 2,250 acres near Charleston to build a shipyard and the first naval officer 

was assigned duty in early 1902. Subsequently, buildings and a dry dock were constructed in the Naval 

Yard. The dry dock was completed in 1909 along with several other brick buildings and the main power 

plant, which is still in operation today. The first ship was placed in dry dock and work began on fleet 

vessels in 1910. World War I brought about an expansion of the yards, facilities, land area, and work 

force. The yard built two gunboats, several submarine chasers, and tugs in addition to performing repairs 

and other services to the fleet. In 1933, building activity had increased principally in construction of 

several Coast Guard tugs, a Coast Guard cutter, and a Navy gunboat, creating the need for more facilities 

and a much larger work force. In 1943 civilian work force peaked with almost 26,000 employees divided 

among three daily shifts. In 1956, construction began on piers, barracks, and buildings for mine warfare 

ships and personnel. Later in the decade, the facility became a major homeport for combatant ships and 

submarines of the U.S. Atlantic Fleet [Ensafe/Alian & Hoshall, Inc. (E/A&H), 1996]. 

In 1993, major cuts in defense spending, as a result in part to the end of the cold war, caused CNC to be 

added to the list of bases scheduled for closure under the Defense Base Realignment and Closure Act 

(BRAC). BRAC regulates the closure and transition of property back to the community (E/A&H, 1996). 

With the scheduled closure of the base, operations were scaled back and environmental cleanup 

proceeded to make the property available for redevelopment after closure. As part of the environmental 

cleanup process, the UST at Building 221 was removed and the tank closure completed on June 18, 

1996. 

Between June 14 and 18, 1996, UST 221 was removed, cleaned, and recycled as scrap metal. At the 

time of the UST removal, no corrosion, pitting, or holes were found in the tank. The UST system piping 

was constructed of steel and ran from the UST to the separator. The piping from the vault to the building 

was removed during the closure. The pipes were mildly corroded, but overall, were considered to be in 

good condition. However, the pipe feed from the separator to the UST had a loose mechanical 

connection at the UST (SPORTENDETCHASN, 1998). 

During the removal of the tank, no petroleum contamination or odors were identified in excavated soils or 

in the soil samples collected during the tank removal. The Underground Storage Tank Assessment Report 

for UST 221 is included in Appendix A. 
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A survey of the site vicinity was conducted by TtNUS personnel to identify potential receptors for 

petroleum hydrocarbon contamination. The site plan (Figure 2) depicts the public utilities located within 

250 feet of the former UST 221 study area. Specific information concerning the depth of utilities below 

land surface is currently unavailable. However, according to facility personnel, utility lines are typically 

located approximately 2 to 6 feet below land surface (bls) (SPORTENVDETCHASN, 1999). The following 

utility receptors were located: 

• Sanitary Sewer: A main sanitary sewer line is located north of Building 221, beneath Second Street. 

The main line extends from the southwest, at the intersection of Second Street and Avenue B, to the 

northeast, to the intersection of Second Street and Roe Avenue. This main line then extends 

southeast towards Pier "C", then bends 90 degrees to the southwest running to the south of Building 

221. The sanitary sewer line from Building 221 ties into the main line from the north side of the 

building. 

• Water Utility: A potable water utility line is located to the north, west, and south of Building 221. A 

water iine is aiso ioeated to the east, next to Buiiding 74, which is immediateiy adjacent to and east of 

Building 221. The water utility line for Building 221 ties into the main distribution line from the north 

side of the building. 

• Electrical Utility: An electrical utility line is located to the north and south of Building 221. An electrical 

line is also located to the east, next to Building 74, which is immediately adjacent to and east of 

Building 221. The electrical utility line for Building 221 ties into the main distribution line from the 

northeast corner of the building. 

• Storm Drain Utility: A storm drain line is located to the north, 'Nest and east of Bui!ding 221. The storm 

drain lines to the east of Building 221 are located between Buildings 221 and 74 and east of Building 

74. Building 74 is located east of and immediately adjacent to Building 221. Based on the utilities 

shown in Figure 2, it appears that a storm drain line originates from Building 221 carrying runoff water 

draining from the east side of the building extending north to the main distribution line. 

• Compressed Air Utility: A compressed air line is located to the north and south of Building 221. The 

compressed air line does not extend to Building 221. 
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• Steam Utility: A steam line is located to the north and south of Building 221. A steam line is also 

located to the east, next to Building 74, which is immediately adjacent to and east of Building 221. 

The steam line for Building 221 ties into the main distribution line from the south of the building. 

• Gas Utility: No gas utility lines are shown in Figure 2, nor was any line identified in the field. 

A survey of groundwater users within a 7-mile radius of CNC was performed for the Final RCRA Facility 

Investigation Report for Zone E (E/A&H, 1996). According to this report, a survey of groundwater users 

within a 7-mile radius of CNC was conducted by the South Carolina Water Resources Commission to 

ascertain the extent of any shallow groundwater usage. Results of the water use investigation revealed 

that no drinking water wells, which utilize the shallow aquifer, are located within a 4-mile radius of CNC. 

Irrigation wells were not identified within 1,000 feel of the site. Numerous monitoring wells are located 

within 1,000 feet of the site. The nearest surface water body to UST 221 is in Pier "C" located on the 

Cooper River, approximately 150 feet to the south. 

There are no city, county, or state zoning ordinances, as the federal government currently owns the 

property. Information concerning zoning ordinances was obtained from the SOUTHDIV Remedial Project 

Manager (Mr. Gabriel Magwood) located at 2155 Eagle Drive, North Charleston, South Carolina 

(telephone number 843-820-7307). 

1.4 REGIONAL GEOLOGY AND HYDROGEOLOGY 

CNC is located in Charleston County, South Carolina, in the Lower South Carolina Coastal Plain 

Physiographic Province on the Cooper River side of the Charleston Peninsula. The peninsula is formed 

by the confluence of the Cooper and Ashley Rivers. Topography in the area is typical of the South 

Carolina lower coastal plain and is characterized by having low-relief plains broken by the meandering 

stieams and iiv6rs, flo'v"v'ing to'vvard the coast past occasional marine terrace escarpments (EI . .d.&H, 1996). 

The geology of the Charleston area is typical of the southern Atlantic Coastal Plain. Cretaceous-age and 

younger sediments thicken seaward and are underlain by older igneous and metamorphic basement rock. 

Surface exposures consist of recent or Pleistocene sands, silts, and clays of high organic content referred 

to as the Wando Formation (E/A&H, 1996). Underlying the Wando Formation, increasing with age, are 

the Oligocene-age Cooper Group and the Eocene-age Santee Limestone. The Cooper Group is 

comprised of the Ashley, Parkers Ferry, and Harleyville Formations. The formation of particular 

importance in the Cooper Group is the Ashley Formation, which was formerly referred to as the Cooper 

Marl in most regional geologic literature. In more recent geologic nomenclature, the name "Cooper" has 

been given to a group of formations including the Ashley Formation, a pale green to olive-brown, sandy 

TINUSfT AL ·99·089/0126·5.4 1-4 CT00089 



Rev.O 
11/17/99 

phosphoric limestone or marl, which is locally muddy and/or sandy. The Ashley Formation in the vicinity of 

Charleston is encountered at a depth of approximately 30 to 70 feet bls. The top of the Ashley Formation 

has been reported to be associated with an erosional basin and the entire Cooper Unit, including the 

Ashley Formation, is indicated to be approximately 300 feet thick (ElA&H, 1996). 

Groundwater occurs under water table or poorly confined conditions within the recent or Pleistocene 

deposits overlying the Ashley Formation of the Cooper Group. Transmissivity in the Pleistocene aquifer is 

generally less than 1,000 feet per day and well yields are variable, ranging from 0 to 200 gallons per 

minute (gpm). This groundwater contains high concentrations of iron and is commonly acidic at shallow 

depths (E/A&H, 1996). 

The Cooper Group is hydrogeologically significant mainiy because of its lOW permeabmty', In most locales, 

its sandy, finely granular limestone produces little or no water, but instead acts as confining material 

causing artesian conditions in the underlying Santee Limestone. Yields from wells in the Santee are 

usually less than 300 gpm (E/A&H, 1996). 

TTNUSfTAL·99·089/0126·5.4 1-5 CT00089 



2.1 

2.1.1 

2.0 ASSESSMENT INFORMATION 

SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY 

Site Geology 
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Seven direct push soil borings (CNC27-B01 through CNC27-B07) were advanced at Site 27 under the 

supervision of a TtNUS geologist between May 26 and July 8, 1999, as shown in Figure 3. These borings 

were constructed from land surface to a maximum depth of 8 feet bls and provided soil samples to 

characterize the subsurface lithology. On August 4,1999, one shallow monitoring wells (CNC27-M01) was 

installed to a depth of 12 feet bls. During installation grab soil samples were collected to describe the 

subsurface lithology. Since five wells at the site were installed as part of previous activities, these wells 

were used in this assessment. The previous well identification numbers, TtNUS's existing well 

identification numbers, and the locations of each existing well and new well are shown in Figure 4. 

Based on lithologic descriptions from the soil borings and monitoring well, the subsurface soil generally 

consists of interlayers of light brown to dark brown to grey colored silty sand, silty clay, and sandy clay 

near the surface to a depth of approximately 12 feet bls (see Figures 5, 6, and 7). Boring logs are 

presented in Appendix B. 

2.1.2 Site Hydrogeology 

Since five existing shallow wells were located at the site, it was not necessary to install temporary 

piezometers. The well identification numbers for the existing wells used by TtNUS are shown in the table 

below with their existing well identification number. 

TtNUS WeIlI.D. Existing WeIlI.D. 

CNC27X-03 NBCE-065-003 

CNC27X-04 NBCE-065-004 

CNC27X-04D NBCE-065-004D 

CNC27X-05 NBCE-065-005 

CNC27X-07 NBCE-065-007 
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One shallow monitoring well, CNC27-M01, was installed as part of this RA investigation, as shown in 

Figure 4. The shallov" monitoring '.ve!! '.vas completed to a depth of 12 feet b!s. The shallow monitoring 

well was completed using 10 feet of O.o1-inch machine-slotted, Schedule 40 polyvinyl chloride (PVC) 

screen that bracketed the water table. A well construction log for this monitoring well is presented in 

Appendix B. At the completion of the well installation activities, each monitoring well location (new and 

existing) and the top of casing elevation was surveyed by a South Carolina Registered Professional 

Surveyor. 

Groundwater in shallow wells at Site 27 was encountered at depths ranging from approximately 1.9 to 

5.5 feet bls during the RA investigation. The recorded water-level data collected during the RA are 

presented in labie i and the water-ievei fieid daia sheet is presented in Appendix C. Gioundvvatai 

elevation measurements were recorded from the site monitoring wells prior to groundwater sampling on 

September 23, 1999. Figure 8 presents the groundwater potentiometric surface measurements recorded 

on September 23, 1999. As shown in Figure 8, the potentiometric surface map depicts a groundwater 

flow divide with existing well CNC27X-03 (NBCE-065-003) at the high point. Southeast of well 

CNC27X-03, groundwater flows to the southeast past former UST -221, towards the Cooper River. 

Approximately 10 to 15 feet northwest of well CNC27X-03, groundwaier fiows io ihe northwesi, away from 

former UST -221 and the Cooper River. The northwest groundwater flow direction may be the result of 

influence by a storm drain utility line located between buildings 221 and 56. However, the influence on the 

water table from the storm drain utility line was not investigated further during this assessment. 

As part of the Final RFI Report for Zone E (E/A&H. 1996), a tidal influence investigation was conducted. 

The objective of the investigation was to provide long-term water level monitoring to determine the effects 

of the tidal fluctuation on wells and groundwater flow throughout Zone E. During the 4-day tidal study, 

water levels were recorded in 19 wells throughout Zone E. Measurements were recorded every hour 

using data loggers. The 4-day period spanned nine high and nine low tide cycles. 

Results of the tidal survey identified a maximum fluctuation in shallow monitoring wells of approximately 1 

to 2 feet. Monitoring wells located closer to the tidal source were influenced more by tidal changes than 

wells located on the peninsula. The heterogeneity of the aquifer material may limit or accentuate the tidal 

response in some wells. Tidal influence from Sh ipyard Creek appears to be greater than that of the 

Cooper River (possibly because of the quay wall along the Cooper River). The report concluded tilat tile 

minimal fluctuations in the groundwater levels were not expected to playa significant role in contaminant 

transport in any direction other than that determined by the natural groundwater gradient (E/A&H, 1996). 
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Seven soil borings were completed as part of the screening portion of the soil investigation at Site 27. 

One soil boring was completed to collect a soil sample for analysis at a fixed-base laboratory to confirm 

the Chemicals of Concern {CoC)o The soil borings for screening evaluation were completed using a OPT 

rig. Samples were collected to evaluate subsurface soil vapors, soil contaminant concentration (via a 

mobile laboratory), and groundwater contaminant concentrations (via a mobile laboratory). The soil 

sample analyzed in the mobile laboratory was collected from a depth of approximately 1-2 feet bls. The 

soil and groundwater samples collected for mobile laboratory screening were analyzed for benzene, 

toluene, ethylbenzene, and xylenes (BTEX), naphthalene, and diesel range organics (ORO). 

On October 12, 1999, one soil sample for CoC evaluation was collected and analyzed at a fixed base 

laboratory. This soil sample was analyzed for BTEX, methyl tertiary butyl ether (MTBE), ethylene 

dibromide (EOB or 1,2-dibromoethane) and naphthalene using U.S. Environmental Protection Agency 

(USEPA) Method 8260 and polynuclear aromatic hydrocarbons (PAHs) using USEPA Method 8270. In 

addition, this soil sample was analyzed for metals using standard USEPA methods, total organic carbon 

(TOC) using USEPA iviethod 9060, total i9coveiable petroleum hydrocarbons (TRPH) using USEPA 

Method 9071 A, and grain size analysis using sieve and hydrometer analysis. The sample collection was 

conducted in accordance with the SCOHEC guidance document "Standard Limited Assessmenf' (June 

1997). Lithologic logs for each soil boring are presented in Appendix B. The soil boring locations are 

shown on Figure 3, and the soil vapor assessment results are presented in Section 2.3.1 . 

On September 23, 1999, groundwater samples were collected from five existing wells and one new well. 

Groundwater sampling was conducted using a peristaltic pump and low flow, quiescent techniques. The 

monitoring wells were sampled in accordance with SCOHEC's guidance document "South Carolina Risk­

Based Corrective Action for Petroieum Reieases" (january 1998). Each well was pUiged of thi6e to six 

well volumes or until water quality parameters of pH, temperature, and specific conductivity stabilized. 

The field data sheets are included in Appendix C, and a summary of the field parameter measurements is 

presented in Table 2. 

Groundwater samples were analyzed for BTEX, MTBE, EOB, and naphthalene using USEPA Method 

8260 and PAHs using USEPA Method 8270. Groundwater samples were aiso anaiyzed for melais using 

standard USEPA methods. In addition, groundwater samples from three of the wells (CNC27M-01, 

CNC27X-05, and CNC27X-07) were analyzed for the following natural attenuation parameters: dissolved 

oxygen, alkalinity, carbon dioxide, manganese, ferrous iron, nitrite, sulfide, nitrogen/nitrate, sulfate and 

methane. Nitrogen/nitrate, sulfate and methane were analyzed in a fixed base laboratory, and the 

TINUSfT AL -99-089/0126-5.4 2-3 CT00089 



Rev.l 
03/09/00 

remaining natural attenuation parameters were analyzed in the field at the time of sample collection. 

Groundwater natural attenuation iield data aie summarized in Table 3, and the field data sheets are 

included in Appendix C. 

2.3 FIELD SCREENING ASSESSMENT 

2.3.1 Soil Vapor Assessment 

Seven soil borings were completed to evaluate soil vapors as part of the soil screening assessment at Site 

27. Total organic vapor headspace concentrations were measured from soil samples using a flame 

ionization detector (FlO). The measurements were recorded periodicaiiy irom iand surface io ihe 

termination depth of each boring. Each boring was terminated once the water table or saturated soil 

conditions were encountered. Due to some equipment malfunctions during this assessment, organic 

vapors were not measured in three of the borings. Table 4 summarizes the soil vapor screening results, 

and Figure 3 shows the soil boring locations. 

Soil vapor concentrations ranged from non-detect to greater than (» 5,000 parts per million (ppm). The 

highest vapor concentrations (> 5,000 ppm) were detected in soil borings CNC27-BOI and CNC27-B02, 

both at the 4 to 7-foot depth interval. The highest concentration of vapors detected in soil from the 

remaining sample locations did not exceed 500 ppm. Due to equipment malfunctions, organic vapor 

concentrations were not measured in soil borings CNC27-B04, CNC27-B06, and CNC27-B07. The soil 

vapor assessment was used as a screening method to assist in identifying locations for the collection of 

soil samples and groundwater monitoring wells. 

2.3.2 Soil Mobile Laboratory Results 

One soil sample collected from boring CNC27-BOI and was analyzed in a mobile laboratory for BTEX, 

naphthalene and ORO using USEPA Method 8020/8015M. This soil sample was selected based on the 

soil vapor screening results with the additional criteria that the sample originate in the vadose zone, above 

the water table. Only one soil sample was collected for analysis in the mobile laboratory because of the 

following: 1) boring CNC27-BOI was one of two borings containing the highest concentration of organic 

vapors, 2) boring CNC27-BOI was located adjacent to the former location of UST-221, and 3) the soils in 

all of the soil boring locations were saturated to a depth of approximately 1-2 feet bls. 

None of the constituents analyzed were detected in the soil sample collected from boring CNC27-BOI. 

Table 5 presents a summary of the soil analytical data from the mobile laboratory. 
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The mobile !aborato1)' soi! analysis was used as a screening method to assist in identifying locations for 

collection of soil samples for fixed base laboratory analysis and locations for groundwater monitoring 

wells. Soil sample and monitoring well locations were determined in part based on these data. 

2.3.3 Groundwater Mobile Laboratory Results 

A groundwater sample was collected from each of the 7 soil boring locations and was analyzed by a 

mobile laboratory for BTEX, naphthalene, and ORO using USEPA Method 8020/8015M. Table 6 

summarizes the groundwater analytical data from the mobile laboratory. 

As shown in Table 6, no BTEX or ORO constituents were detected in any of the mobile laboratory 

groundwater samples. Naphthalene was detected in only two groundwater samples at concentrations 

ranging from 117 ~g/L to 28 ~g/L with the highest concentration detected in boring CNC27·B01 which was 

screened from 4 to 7 ft. bls. Naphthalene was not detected in any of the remaining groundwater samples. 

The mobile laboratory groundwater analysis was used as a screening method to assist in identifying 

locations for permanent groundwater monitoring wells. 

2.4 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER 

2.4.1 Chemicals of Concern in Soil 

One subsurface soil sample was collected from boring CNC27·B07 for determination of CoCs. As 

requested by SCOHEC, the naphthalene concentrations detected in the soil sample shown in Table 7 are 

actually total naphthalene concentrations. The total naphthalene concentration value was derived by 

adding the naphthalene concentration detected using EPA Method 8260 with the 2·methylnaphthalene 

concentration detected using EPA Method 8270, regardless of the practical quantification limit for each 

method. The RBSL for sandy soil was used based on a grain size analysis completed on sample 

27SLB0701 (boring CNC27 ·B07 at the 1·2 ft. depth interval) indicating a sandy soil matrix. 

No 8TEX constituents, naphthalene or PAHs were detected at the method practical quantification limit in 

the fixed·base laboratory sample. The soil boring location is shown on Figure 3, and Table 7 summarizes 

the CoCs detected in the soil sample. Soil analytical reports and grain size analysis reports are provided 

in Appendix O. Since none of the constituents analyzed were detected in the soil sample, it was not 

necessary to include a figure showing constituents detected in soil. 
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Seven groundwater samples (including one duplicate sample) were collected from the Site 27 area for 

determination of CoCs. The groundwater samples were collected from the five existing wells (four shallow 

wells and one deep well) and the newly installed shallow well. The monitoring well locations are shown 

on Figure 3, and Table 8 summarizes the CoCs detected in the groundwater samples. As previously 

described, the naphthalene concentrations detected in the groundwater samples shown are total 

naphthalene concentrations. The total naphthalene concentration value was derived by adding the 

naphthalene concentration detected using EPA Method 8260 with the 2-methylnaphthalene concentration 

detected using EPA Method 8270. 

As shown in Table 8, no BTEX constituents, MTBE, or PAHs were detected at the method practical 

quantification limit in any of the fixed-base laboratory samples. Naphthalene was detected at a 

concentration of 7 I1g~ and 17 I1g/1 in the groundwater samples collected from wells CNC27X-04 and 

CNC27X-03, respectively. The naphthalene concentration of 17 I1g/1 in well CNC27X-03 slightly exceeds 

naphthalene's RBSL in groundwater of 10 I1g/l. 

In addition to the organic analyses, inorganic (metals) parameters were detected in groundwater samples 

collected from the wells at Site 27. Lead (Pb) was detected at concentrations of 17.5 I1g/l, 42.5 11~, and 

67511g/1 in the groundwater samples collected from wells CNC27M-01, CNC27M-01 D (a duplicate sample 

from well CNC27M-01), and CNC27X-03. All of the concentrations detected in these wells exceed lead's 

RBSL in groundwater of 15 I1g/l. Total chromium was detected at a concentration of 

133 119/1 in the groundwater sample collected from well CNC27M·03, exceeding total chromium'S RBSL in 

groundwater of 100 I1g/l. No other inorganic parameters analyzed were detected at the method practical 

quantification limit in these samples or in the groundwater samples collected from the remaining wells. 

Groundwater analytical reports are provided in Appendix D. Figures 7, 8, and 9 illustrate the groundwater 

areal distribution of naphthalene, lead, and total chromium, respectively, for the 

September 23, 1999, sampling event. 

2.5 ANALYTICAL DATA 

All analytical data from the June 1996 Underground Storage Tank Assessment Report are presented in 

Appendix A. Soil analytical data generated during this RA are summarized in Tables 4 and 7. 

Groundwater analytical data generated during this RA are summarized in Tables 5 and 8. The soil and 

groundwater analytical reports from the fixed-base laboratory are included in Appendix D. 
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Groundwater levels were measured from the site monitoring wells on September 23, 1999. As shown in 

Figure 8, the potentiometric surface map depicts a groundwater flow divide trending north-northeast to 

south-southwest, where existing well CNC27X-03 (NBCE-065-003) is at the high point. Southeast of well 

CNC27X-03, groundwater flows to the southeast beneath former UST-221, towards the Cooper River. 

Approximately 10 to 15 feet northwest of well CNC27X-03, groundwater flows to the northwest, away from 

former UST-221 and the Cooper River. The northwest groundwater flow direction may be the result of 

influence by a storm drain utility line located between buildings 221 and 56. However, the influence on the 

water table from the storm drain utiiity iine was not investigated further during this assessment 

The hydraulic gradients for this site was calculated between monitoring wells CNC27M-03 1 CNC27M-07 

(representing the southeast flow) and CNC27M-031 CNC27M-05 (representing the northwest flow) using 

the water table elevation data measured on September 23, 1999. Based on the September 23, 1999, 

data, the calculated hydraulic gradient to the southeast is 0.0135 feet per foot (ft/ft) and the hydraulic 

gradient to the northwest is 0.0113 ftlft, with the average hydraulic giadient at the site being 0.0124 ftlft. 

As part of the Final RCRA Facility Investigation (RFI) Report for Zone E, rising and falling head slug tests 

were conducted on 20 shallow monitoring wells throughout Zone E to determine the hydraulic conductivity 

of the surficial aquifer (E/A&H, 1996). The Final RCRA Facility Investigation Report for 

Zone E is referenced since Site 27 is located within Zone E. Slug tests were conducted by 

instantaneously adding (falling head) or removing (rising head) a volume (slug) of water from the well and 

measuring the recovering water level with a data logger. A hydraulic conductivity value was then 

calculated for the rising head test and for the falling head test. The average hydraulic conductivity for 

each well was determined by calculating the geometric mean of the rising and ialling head values. 

Because hydraulic conductivity data are log normally distributed, the geometric mean was determined to 

be the most representative measure of central tendency. 

The well construction details and boring logs for each well tested during the RFI were reviewed to 

determine which wells were most representative of the conditions present at Site 27. To make this 

determination the screened interval, lithology, and proximity to the site were evaluated. Based on ihis 

evaluation, monitoring well NBCE-065-001 was selected as the most representative well. NBCE-065-001 

is located approximately 190 feet north (sidegradient) of the former location of UST-221 and is completed 

to a depth of approximately 12.5 feet with a 9-foot screened interval. This well was selected because it 

was one of the existing wells located in the vicinity of the former UST system. The geometric mean of the 
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rising and falling head conductivities for NBCE-065-001 was 3.8 feet per second (fVsec) or 32.6 feet per 

day (ftJday). 

Potential movement of groundwater at the site may be described in terms of transportation by natural flow 

system in the saturated zone, assuming groundwater flow follows Darcy's Law. Darcy's Law may be 

expressed as: 

where: 

V average velocity 

K = hydraulic conductivity = 32.6 fVday 
n = effective porosity = 0.55 

[from sieve results of 40.7% sand & 0.8 clay and Figure C1 in SCDHEC, 1998] 

= average hydraulic gradient measurement = 0.0124 Wit 

therefore: 

v =( 32.6 ft/day ) x 0.0124 ft/ft 
0.55 

V=0.735ft/day 

In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 268 feet per 

year based on a hydraulic conductivity of 0.32.6Wday, a hydraulic gradient of 0.0124 fVII, and a porosity of 

55 percent for sandy soil. Aquifer characterization graphs are provided in Appendix E. 
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The Domenico Dilution/Attenuation Model was the fate and transport model used to determine 

groundwater site-specific target levels (SSTLs) in the risk analysis. The Domenico Model is presented in 

the SCDHEC guidance document, South Carolina Risk-Based Corrective Action for Petroleum Releases 

(SCDHEC 1998). This model is very conservative in that it assumes an infinite mass, areal source 

condition through which groundwater flows. The model incorporates biological decay effects through a 

first-order decay process, however, this mechanism was ignored because SCDHEC guidance specifies 

that the decay rate must be assumed to be zero if site-specific decay rates have not been determined. 

The impacted groundwater source area was modeled as 50 feet (15.00 meters) wide and 6.56 feet 

(2.0 meters) deep; these values are conservative defaults suggested by the American Society ior Tesiing 

Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites 

(ASTM, 1997). The maximum source concentrations are assumed to exist throughout the source area, 

further compounding the conservatism of the estimate. 

Site-specific data were used for saturated hydraulic conductivity, hydraulic gradient, porosity, and fraction 

of organic carbon in soil (1.17E~04 m/sec, 0.0124 ftlft, 0.47 cm3icm3
. and 1.75E-3 g-C/g-soil, respectively). 

The SCDHEC default value for soil bulk density (1.45 g/cm3) in sandy soil was used. 

The following estimates of dispersivity were used in the Domenico Model as given in SCDHEC (1998): 

Parameter Estimate 

Longitudinal Dispersivity, a, xl10, where x= distance between the point of 

exposure and the source or compliance point 

Transverse Dispersivity, a-, a.)3 

Vertical Dispersivity, CI.z a.)20 

Table 9 summarizes fate and transport parameters used in modeling the SSTLs. 

2.8 PREDICTED MIGRATION AND ATTENUATION OF CHEMICALS OF CONCERN 

Groundwater flow at the site is divided. Southeast of well CNC27X-03, groundwater flows to the southeast 

beneath former UST-221, towards the Cooper River. Approximately 10 to 15 feet northwest of former 

UST-221, groundwater flows to the northwest, away from former UST location and the Cooper River. The 

northwest groundwater flow direction may be the result of influence by a storm drain utility line located 

between buildings 221 and 56. The current extent of groundwater impact, where RBSLs are exceeded, is 
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limited to concentrations of naphthalene, lead, and total chromium in well CNC27X-03, and concentrations 

of lead in well CNC27M-01 

The Domenico Model was used to predict the distance at which the tip of the plume is attenuated to 

SCDHEC RBSLs in 10 and 20 years without using degradation due to biological decay. This was done by 

adjusting the time to 10 years (3.15x1 08 sec) and 20 years (6.31 x108 sec) and solving for distance (x) by 

trial and error. The source was assumed to be well CNC27X-03. The distance was changed until the 

required distance that is necessary for the concentration to attenuate to the RBSLs was determined. The 

table below shows the model estimates after 10 and 20 years for migration of naphthalene, lead, and total 

chromium using their respective RBSLs as the indicator of the downgradient plume edge. 

Domenico Model CoC Estimated Distance Time Period Equilibrium 

Time Period Traveled (feet) Reached (years) 

10 year Naphthalene 65 3.9 

Lead 420 3.5 

Total Chromium 51 0.5 

20 \lear Nanhtha!ene 65 3,4 

I ~ Lead 

51 0.5 

420 3.5 

All examined constituents reach equilibrium prior to the ten-year period used in the initial calculations. The 

maximum distance traveled by total chromium is approximately 50 feet after approximately 0.5 years. 

Naphthalene and lead both reach equilibrium after 3-4 years of migration. According to the calculations, 

naphthalene, lead, and chromium will migrate from Site 27 to the Cooper River within 10 years. The 

Cooper River is approximately 75-100 feet southeast of Site 27. The Domenico Model calculations are 

presented in Appendix F. 
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Soil CoC concentrations were below the RBSLs for leaching in sandy soils and dermal contact and 

ingestion of surficial soil. Therefore, no further evaluation of the risks of soil contamination is necessary. 

However, CoC concentrations in two groundwater samples exceeded the RBSLs and are shown in the 

following table. The groundwater RBSLs are presented in the SCDHEC guidance document, South 

Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC 1998). 

Monitoring Weill Naphthalene (ug/L) Lead (ug/L) Total Chromium 

Sample No. (ug/L) 

RBSL 10 15 100 

CNC27M-Oll Below RBSL 42.5 Below RBSL 

27GLM010l 

CNC27M-Oll BelowRBSL 17.5 BelowRBSL 

27GLM010tD 

(duplicate sample) 

CNC27X-031 17 675 133 

27GLX0301 

A Site Conceptual Exposure Model (identification of current and future potential receptors and human 

exposure pathways) is required because RBSLs for naphthalene, lead, and total chromium in groundwater 

were exceeded. The Site Conceptual Exposure Model is described in the following section (Section 3.2). 

3.2 SITE CONCEPTUAL EXPOSURE MODEL 

This section focuses on the current and future land use issues concerning the site. Figure 1 shows that 

the site is located in and surrounded by the CNC. The area surrounding CNC is "mature urban," having 

long been developed with commercial, industrial, and residential land use. Commercial areas are 

primarily west of CNC; industrial areas are primarily to the north of the base along Shipyard Creek. The 

future use of the property is expected to be industrial or commercial for the foreseeable future after the 

property is made available for redevelopment under the Base Realignment and Closure Act (BRAC). 

ITNUSfTAL-99-089/0126-S.4 3-1 CT00089 



Rev.O 
11/17/99 

Drinking water at the site and surrounding properties is provided by the City of Charleston (City) water 

treatment plants. A survey of groundwater users within a 7-mile radius of the CNC was provided by the 

South Carolina Water Resources Commission to ascertain the extent of any shallow groundwater usage. 

The survey identified no drinking water wells that are screened in the shallow aquifer within a 4-mile radius 

of the CNC. 

3.3 EXPOSURE PATHWAY ANALYSIS 

This section presents the receptor characterizations of the potentially exposed populations in the vicinity of 

the site and identifies the potentially complete exposure pathways for those receptors. SCDHEC requires 

that only those exposure pathways with CoC concentrations exceeding Tier 1 RBSL concentrations be 

examined in a Tier 2 Risk-Based Corrective Action (RBCA) report. Tables 10 and 11 present the 

exposure pathway assessments for current and future use scenarios, respectively. 

3.3.1 On-Site CommerciaV Industrial Worker 

An on-site commercial or industrial worker is defined as a business employee who works in a commerciall 

industrial capacity at the site. The future use of the property is expected to be industrial or commercial for 

the foreseeable future, therefore, an on-site worker was considered as a potential receptor. Drinking 

water at this site is provided by the city, therefore, ingestion of groundwater is not a complete exposure 

pathway. Building foundations are assumed sufficient to prevent volatilization from both soil and 

groundwater into a commercial building, and there is no history of vapors in the commercial building. It is 

unlikely that any additional exposure pathways will exist for future on-site workers, therefore, no complete 

pathways exist for either current or future commercial/industrial workers. 

3.3.2 On-Site Visitor 

An on-site visitor is defined as any person other than a worker who might come on site. On-site visitors 

would have the same exposure pathways as commercial workers, but their exposure duration would be 

much shorter. This receptor does not have to be quantified because a potential on-site visitor's chemical 

intake would not drive risk or cleanup levels at the site. 

3.3.3 On-Site Construction Worker 

An on-site construction worker is defined as a laborer who would be involved in intrusive activities on or 

around the site, particularly in the area of subsurtace utilities. On-site construction workers could be 

exposed to constituents in groundwater by the following pathways: inhalation of volatiles from 
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groundwater, dermal contact with groundwater, and incidental ingestion of groundwater. Utility lines are 

adjacent the site; therefore, the point of exposure location for the on-site construction worker was 

considered to be at the source. 

3.3.4 On-Site Resident 

An on-site resident is defined as any person making his or her home at the site. This site is expected to 

remain a commerciaVindustrial facility, therefore, the on-site resident receptor was not considered further. 

3.3.5 Off-Site Resident 

An off-site resident is defined as any person making his or her home near the site. This receptor's 

location is either an actual current residence near the site or is a vacant lot or property on which a 

residence could be built. The site is located in an area that will likely remain commercial/industrial, 

including all downgradient properties to the Cooper River. Therefore, this potential receptor was not 

considered further. 

3.3.6 Suriace Waier 

The Cooper River is located approximately 75 to 100 feet southeast (downgradient) of the site. Since the 

base-wide groundwater flow direction primarily to the east, towards the river, this exposure pathway was 

considered for ingestion of surface water. 

3.4 IDENTIFICATION OF DATA REQUIREMENTS 

No additional data are required to calculate SSTLs for the site. 

3.5 SITE-SPECIFIC TARGET LEVELS 

The Site Conceptual Model identified two possible future receptors: a construction worker in a utility trench 

and the Cooper River. The pathways for the construction worker include possibly ingesting, having dermal 

contact with, or inhaling volatilized vapors from the groundwater in the utility trench. The pathway for the 

Cooper River is groundwater migration to the river from the site. 
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Groundwater RBSLs provided by SCDHEC are for ingestion only. Therefore, groundwater RBSLs for a 

construction worker in a utility trench were calculated for three pathways: dermal contact, incidental 

ingestion, and inhalation of volatiles. A target cancer risk of 1 x 10.6 and a target hazard quotient of 1 were 

used in the calculations. Where possible, site-specific parameters were used for site conditions. 

Standard defaults were used when available and applicable to a construction worker. When no standard 

parameters were available, conservative assumptions were used. For all pathways, the exposure 

frequency was assumed to be 90 days/year and the exposure duration was assumed to be 1 year. These 

assumptions were conSidered conservative based on the nature of utility work. 

The dermal contact RBSLs were calculated using procedures Risk Assessment Guidance for Superfund, 

Volume I: Human Health Evaluation Manual, Supplemental Guidance, Dermal Risk Assessment, Interim 

GUidance (US EPA Peer Consultation Workshop Draft, 1998). Based on expected limited contact with 

groundwater, the event frequency was assumed to be 1 evenVday and the event duration was assumed to 

be 1 hour/event. The skin surface area available for contact was 4,500 cm2
, based on one-fourth the skin 

surface area given in the risk assessment guidance document for a swimming adult. 

The incidental ingestion RBSLs were calculated using the equation given in Risk Assessment Guidance 

for Superfund, Volume I: Human Health Evaluation Manual (Interim Fina/), (USEPA 1989). An incidental 

ingestion rate of 0.01 Uday was assumed based on a fraction (12.5%) of the incidental ingestion rate for a 

wading adult (0.01 Uhr), considered for an 8-hour work day. The incidental ingestion rate for wading 

adults is given in Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health Risk Assessment 

(USEPA Region 4, 1995). 

Utility lines in the area are typically buried 2 to 6 feet deep. The depth to groundwater at the point of 

exposure [Monitoring V·Je!! CNC27X·03 (NBCE-065-003)] is 2.24 feet bls, with a range of 2 to 6 feet bls for 

the site. It was assumed that a construction worker might be exposed to chemicals volatilizing from 

standing groundwater. The inhalation RBSLs were calculated using Henry's Law: 

RBSLwATER = RBSLA1.tH 

Where H = Henry's Law constant [mg/L-air/mg/L-waterj 

The RBSLA1R for each chemical was calculated using the equation given in the American Society of 

Testing and Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied at Petroleum 

Release Sites (1997). SCDHEC values were used for Henry's Law constants. 
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Underground utilities are present in close proximity to the site, therefore, the point of exposure location for 

the on-site construction worker was considered to be at the source. As a result, no fate and transport 

calculations were performed to determine the SSTL protective of the construction worker. The minimum 

RBSL for the three pathways was chosen as the SSTL for the construction worker. 

It should be noted that construction worker RBSLs for lead were not calculated. Lead is considered 

nonvolatile, therefore, not an inhalation hazard. In addition, since lead is non-absorbable, it is not a 

dermal hazard. However, lead is an ingestion hazard, but pertinent data are unavailable to calculate a 

receptor-specific RBSL. Instead, a surface waterlhuman/non-drinking water value (HNDV) was used to 

compare to the source concentrations and as an SSTL. The HNDV value was taken from the State of 

Michigan's Generic Cleanup Criteria and Screening Levels for Groundwater-Surface Water Interface 

Criteria (State of Michigan, May 28, 1999). 

The folJowing table shows the calculated RBSLs for each pathway and the SSTL for the construction 

worker. Appendix F provides the parameters and results of the RBSL calculations. 

Chemical of Dermal Incidental Inhalation SSTL Maximum Exceeds 

Concern RBSL, mgIL Ingestion RBSL, mglL (Minimum SOUiCe ~~TI 
~oWJ.'" 

RBSL, mgIL RBSL, Concentration 

mgIL) Source, mgIL 

Naphthalene 1.63 1135.56 2.63 1.63 0.017 No 

Lead' NA NA NA 0.19 • 0.675 Yes 

Total Chromium 2.37 85.17 NA 2.37 0.133 No 

Notes. 
* A construction worker-specific RBSL could not be calculated for lead because of unavailable data and the characteristics of lead 
being non-volatilizing and non-absorbing. The above SSTL for lead was obtained from the State of Michigan's Generic Cleanup 
Criteria and Screening Levels. 

As shown in the above table, the minimum RBSL for naphthalene and chromium are greater than the 

greatest onsile concentration of each CoC detected in site groundwater. Therefore, a construction worker 

in a utility trench exposed to groundwater containing naphthalene and/or chromium from Site 27 is not at 

risk from exposure. However, the construction worker is at risk if exposed to lead in the groundwater. 

3.5.2 Groundwater SSTLs Protective of Surface Water 

SSTLs were developed which would protect the Cooper River from potential impact from discharge of 

impacted groundwater. The Domenico Model, as described in Section 2.7, was used to determine the 

groundwater SSTLs for naphthalene, lead, and total chromium under steady state conditions. Table 9 

provides fate and transport parameters used in the model. Groundwater flow at the site (downgradient of 
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former UST-221) is to the southeast, towards the Cooper River, which is located approximately 75 to 100 

feet from the site. Monitoring we!! CNC27X-03 (NBCE-065-003) contained naphthalene, lead, and/or total 

chromium concentrations greater than the Groundwater Ingestion RBSLs, therefore, the area surrounding 

this monitoring well was used as the source for predicted migration. 

The dissolved naphthalene, lead, and total chromium concentrations in well CNC27X-03 were used in the 

Domenico Model as the source concentrations. The distance from well CNC27X-03 to the Cooper River, 

which is the nearest point of exposure other than construction worker, was estimated to be between 75 to 

100 feet. Using the RBSL values of O.Q1, 0.015, and 0.100 mg/L for naphthalene, lead, and total 

chromium, respectively, at the point of exposure, the SSTL at well CNC27X -03 was calculated and 

compared with the source concentration in well CNC27X-03. The SSTL at an estimated compliance well 

was also calculated using the values of the RBSLs at the point of exposure. However, there is no actual 

compliance well at the site. A compliance well should be installed as part of Corrective Action activities. 

The distance from the compliance well to the point of exposure was estimated to be 100 feet. 

Groundwater SSTLs were determined and are listed in the following table. 

Maximum Source 
Chemical of SourceSSTL Compliance Point 

Concentration Exceeds SSTL 
Concern [mglL] SSTL [mglL] 

[mglL] 

Naphthalene 0.017 0.910 0.031 No 

Lead 0.675 1.365 0.047 No 

Total 0.133 9.099 0.311 No 
Chromium 

As shown in the above table, the current concentrations at monitoring well CNC27X-03 are below the 

calculated SSTLs for affecting the Cooper River, therefore, the Cooper River is not at risk because of the 

naphthalene, lead, and total chromium concentrations in groundwater at the site. Appendix F provides 

the Domenico Model calculations generating SSTLs. 
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3.5.3 Selected SSTLs 

The selected SSTLs and the source concentrations are listed in the following table. 

Media of Concern Chemical of Units Minimum Maximum Source 

Concern SSTL Concentration 

Groundwater Naphthalene mg/L 0.910 0.017 

Lead mg/L 0.190 0.675 

Total Chromium mg/L 2.37 0.133 

Rev.O 
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Exceeds 

SSTLs 

No 

Yes 

No 

As shown in the table above, the maximum concentrations for naphthalene and ch~omium found onsite 

are less than the respective minimum SSTLs, therefore, naphthalene and chromium in groundwater do 

not pose a threat to the identified receptors at the site. However, the maximum concentration for lead 

found on site exceeds it's the minimum SSTL, therefore, lead in groundwater poses a threat to a 

construction worker in a utility trench exposed to groundwater. 

3.5 RECOMMENDATIONS 

Because concentrations for lead in groundwater exceed the minimum SSTL protective of a construction 

worker in a utility trench, Tetra Tech NUS, Inc. recommends preparing an Active Corrective Action Plan. 
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Total Depth 
Well # 

of Well (ft) 

CNC27M-Ot 11.68 

CNC27X-03 12.43 

CNC27X-04 12.41 

CNC27X-04D 39.62 

CNC27X-05 12.40 

CNC27X-07 13.16 

Notes: 

MSL - Mean Sea Level 

STOC - Selow Top of Casing 

ND- Not Detected 
it - Feet 

TABLE 1 

GROUNDWATER ELEVAT!ONS 
SITE 27, BUILDING 221 

ZONE E, CHARLESTON NAVAL BASE COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Top of Casing 
Date 

Depth to Depth to 
Elevation, ft 

Measured 
Water. ft Product, ft 

(MSL) (STOC) (STOC) 

7.85 9/23/1999 1.99 ND 

8.14 9/23/1999 2.24 ND 

8.09 9/23/1999 2.33 ND 

8.39 9/23/1999 5.54 ND 

8.22 9/23/1999 3.22 ND 

8.34 9/23/1999 3.32 ND 

Product 
Thickness (ft) 

ND 

ND 

ND 

ND 

ND 

ND 
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Groundwater 
Elevation 

(MSL) 

5.86 

5.90 

5.76 

2.85 

5.00 

5.02 



TABLE 2 

GROUNDv·vATER FIELD MEASUREMENTS 
SITE 27, BUILDING 221 

ZONE E, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Purge Welll.D. Date Sampled 
method 

CNC27M·01 9/23/1999 PP 
CNC27X·03 9/23/1999 PP 
CNC27X·04 9/23/1999 PP 

CNC27X·04D 9/23/1999 PP 
CNC27X-05 9/?~!1999 PP 
CNC27X-07 9/23/1999 PP 

Notes: 
(' C) • Degrees Celsius 
PP • Peristaltic pump, low flow technique 
uMHOS/cm • Micro HOS per centimer 
NTU • Nephelometric turbidity units 
mg/I . milligrams per liter 

Volume 
Specific 

(gallons) Temp. (' C) pH Conductivity 
(uMHOS/cm) 

2.50 26.1 7.19 0.304 

6.00 27.3 8.94 0.671 
4.83 27.2 7.17 0.553 
4.80 23.2 6.74 1.480 
4.41 25.7 6.57 0.610 
4.00 28.2 6.93 0.761 

Turbidity 
(NTU) 

·10 

10 
12 
14 
12 
11 
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Dissolved 
Oxygen 
(mg/I) 

1.34 

0.52 
1.99 
1.58 
2.46 
1.53 



TABLE 3 

G~!OUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS 
SITE 27, BUILDIN(; 221 

ZONE E, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Date 
u,sso,vea 

Alkalinity 
carbon 

Sulfide Ferrous Iron NitritE' WeIlID. 
Sampled 

CNC27M-01 9/23/1999 

CNC27X-05 9/23/1999 

CNC27X-07 9/23/1999 

Notes: 

mg/I - Milligrams per liter 
NA - Not Analyzed 
• Fixed base laboratory analysis 

Oxygen 
(mg/I) 

(ma/I~ 

0.40 241 

3.00 203 

1.00 343 

Dioxide 
(mg/I) (mg/I) (mg/!) 

(ma/I) 

212 0.02 0.03 0.081 

203 0.02 3.30 0.042 

230 0.02 1.70 0.044 

Manganese I '''Hogenl 

(mg/I) 
Nitrate' 
(ma/I) 

0.1 <0.050 

0.5 <0.050 

0.0 <0.050 

Sulfate" 
(mg/I) 

16 

92 

<1.0 

.-Iev.O 
11/17/99 



TABLE 4 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 27, BUILDING 221 

ZONE E, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Rev. 0 
11/17/99 

Sample Location 
Sample Sample Depth Total Organic Vapor Headspace 

Identification (feet) Concentration 

CNC27-B01 27SSB0104 0-4 .Q 
10107 4-7 (>5000 PPM IN 

CNC27-B02 " 0-2 5.Q0 
?7~~ UI 4-7 t-500Q.PPMJI 

CNC27-B03 -" 0,2 
n4 2-4 

·7 No 
1-4 0 
-4 No 
-5 No 

Notes: 
OVA - organic vapor analyzer equipped with a flame ionization detector 
PPM - Parts Per Million 

i 

i 

F' 

" 



Sample 
Location 

CNC27-BOI 

NOTES: 

TABLES 

SUMMARY OF MOB!LE LABORATORY SCREEN!NG RESULTS FOR SOIL 
SITE 27, BUILDING 221 

Sample 
Identification 

27SFB070102 

ZONE E, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Data" 
Sample 

Benzene Toluene Ethylbenzene 
Total 

Depth Xylenes Naphthalene 
(feet) (~g/Kg) (~g/Kg) (~g/Kg) CUQ/KQ) (~g/Kg) 

1-2 NO NO NO NO NO 

Rev. 0 
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Diesel Range 
Organics 
(mg/Kg) 

NO 

(1) Laboratory screening data was analyzed using USEPA Method 8020/8015M. Compounds not detected are reported as less lhan 
the instrument detection limit. 
~giKg = micrograms per kilograrn 
mg/Kg = milligrams per kilogram 



TABLE 6 

SUMMARY OF MOBILE LABORATORY SCREEN!NG RESULTS FOR GROUNDWATER 
SITE 27, BUILDING 221 

ZONE E, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

LaboratmyScreening_ Data'" 
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Sample Sample Sample 
Benzene Toluene Ethylbenzene 

Total Diesel Range 
Location Identification Depth Xylenes Naphthalene Organics 

(feet) (~g/L) (~g/L) (~g/L) (u9/L) . (ug/L) (mg/L) 

CNC27-B01 27GFB010407 4-7 NO NO NO NO 28 NO 
CNC27-B02 27GFB020407 4-7 NO NO NO NO NO NO 
CNC27-B03 27GFB030407 4-7 NO NO NO NO 17 NO 
CNC27-B04 27GFB040407 4-7 NO NO NO NO NO NO 
CNC27-B05 27GFB050407 4-7 NO NO NO NO NO NO 
CNC27-tlu6 2rGrts060204 2·4 ND .. ~ 

",u "n 'W ND Nn NO 
CNC27-B07 27GFB070304 3-4 NO NO NO NO NO NO 

NOTES: 
(1) Laboratory screening data was analyzed using USEPA Method S020/S015M. Compounds not detected are reported as less than 
the instrument detection limit. 
~g/L = micrograms per liter 
mg/L = milligrams per liter 



Soil Boring I 
Sample No. 

RBSL ,0, 
CNC27-B071 
27SLB0701 

TABLE 7 

SUMMARY OF FIXED-BASE, LABORATORY ANALYTICAL RESULTS FOR CHEMICAILS OF CONCERN IN SOIL 
SITE 27, BUILDING 221 

Benzene Toluene 
Sample Date 

(uglkg) (uglkg) 

5 162~~ 

12-Oct-99 <5 <5 

ZONE E, CHARLESTON NA" AL COMPLEX 
NORTH CHARLESTON, SOUITH CAROLINA 

Ethyl- Xylenes Sanzo(a) Benzo(b) 
benzene (total) anthracenEI fluoranthene 
(uglkg) (uglkg) (uglkg) (uglkg) 

1260 42471 73084 29097 

<5 <5 <355 <355 

Benz(I(k) 
Chrysene Dibenzo(a.h) 

fluoranthene 
(uglkg) 

anthracene 
(uglkg) (uglkg) 

231109 12998 87866 

< 355 < 355 < 355 

An concentrations are in micrograms per kilograms (ug/kg). 
(1) South Carolina Department of Health and Environmental Control Risk Based Screening Levels for sandy soils; depth to groundwater less than 5 feet. 
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Naphthalene 
(uglkg) 

210 

<5 



TABLE 8 

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER 
SITE 27, BUILDING 22"1 

Monitoring Weill Sample Benzene 
Ethyl-

Sample No. Date (uglL) 
benzene 

(uglL) 

RBSL'" 5 700 

CNC27M-01 I 
27GLM0101 23-Sep-99 <5 <5 

CNC27M-Ol I 
27GLM0101D 23·Sep-99 <5 <5 

CNC27X-031 
27GLX0301 23-Sep·99 <5 <5 

CNC27X-041 
27GL0401 23-Sep-99 <5 <5 

CNC27X-4D I 
27GL4DOI 23·Sep-99 <5 <5 

CNC27X-051 
27GLX0501 23-Sep-99 <5 <5 

CNC27X-071 
27GLX0701 23-Sep'S9 <5 <5 

All concentrations are in ug/lL (micrograms per Liter). 

ZONE E CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Toluene 
Xylenes 

Naphthalene 
Benzo(a) Benzo(b) 

(uglL) 
(total) 

(uglL) 
anthracene fluoranthene 

(ugIL) (uglL) (uglL) 

1000 10.000 10 (2) 10 (2) 10 (2) 

<5 <5 <5 <: 11 < 11 

<5 <5 <5 <: 11 < I I 

<5 <5 17 ., I I < I I 

<5 <5 7 <: 11 < I I 

<5 <5 <5 ",11 < 11 

<5 <5 <5 ., I I < 1 I 

<5 <5 <5 "' I I < 1 I 

(1) South Carolina DepartmEfnt of Health and Environmental Control Risk Based Screening Levels for ground water. 
I<'J The Risk based screening level for individual PAH CoG is 10 ug/l or 25 ugl1 for total PAHs. 

Benzo(k) 
Chrysene 

Dibenzo(a,h) 
fluoranthene 

(uglL) 
anthracene 

(u!jlL) (uglL) 

10 (2) 10 (2) 1 0(2) 

< 11 < 11 < I I 

< I I < I I < I I 

< I I < I I < I I 

< 11 < 11 < 1 I 

< I I < I I < 1 I 

< 11 < 11 < I I 

< 11 < I I < 11 

MTBE 
(uglL) 

40 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

Rev. 0 
11/17/99 



TABLE 8 - Continued 

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF C()NCERN IN GROUNDWATER 
SITE 27, BUILDING 2:21 

Monitoring WeIll Sampl'9 Lead Arsenic 
Sample No. Date (uglL) (ugIL) 

RBSL'" 15 50 

CNC27M-Ol! 
27GLM010l 23-Sep-99 42.5 12.6 

CNC27M·Ol! 
27GLM010tD 23-Sep·99 17.5 8.4 

CNC27X·03! 
27GLX0301 23·Sep-99 675 9.4 

CNC27X·04! 
27GL0401 23·Sep·99 < 1.09 < 3.8 

CNC27X·4D! 
27GL4DOI 23·Sep·99 < 1.09 31.8 

CNC27X·05! 
27GLX0501 23·Sep·99 < 4.9 16.3 

CNC27X·07! 
27GLX0701 23·Sep·99 < 2.2 < 4.3 

All concentrations are in ug/L (micrograms per Liter). 

ZONE E CHARLESTON NAVAL. COMPLEX 
NORTH CHARLESTON, SOUTHI CAROLINA 

Barium Cadmium 
Total 

Mercury Selenium 
Chromium 

(uglL) (uglL) 
(uglL) 

(uglL) (uglL) 

2000 5 100 2 50 

55.1 < 2.1 <11.4 <0.09 < 2.57 

47 < 1.94 <4.6 <0.04 < 2.57 

19.9 <0.34 133 0.34 < 2.57 

19.9 < 1.94 < 4.31 <0.02 < 2.57 

65.4 < 1.94 < 4.31 <0.02 < 2.57 

17 < 1.94 < 4.31 <0.02 < 2.57 

80.3 < 1.94 < 4.31 <0.02 < 2.57 

(lJ South Carolina Department of Health and Environmental Control Risk Based Screening Levels for !lrOund water. 

Silver 
("giL) 

5 

< 2.54 

<2.54 

< 2.54 

< 2.54 

< 2.54 

< 2.54 

<2.54 
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TABLE 9 

_ .... _ ............................................................. ........... roo .... 
~A II:. AI ... U I MAI"';'l""vn I U\lI""U I t"AMAIVll:.ll:.n;, 

SITE 27, BUILDING 221 
ZONE E, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Parameter Domenico Dilution/Attenuation Model(l) 

Hydraulic Conductivity [m/sec] 1.17E-04 
Hydraulic Gradient [Nit] 0.0124 
Porosity [cm3/cm31 0.47 
Estimated Plume Length [ltl NA 
Soil Bulk Density(a) [g/cm3] 1.45 
Partition Coefficient [Ukg] chemical specific 
Fraction of Organic Carbon in soil [g/g] i .foc-O::! 
First Order Decay Rate [sec-I] 0 
Modeled Plume Length [ftl NA 
Modeled Plume Width [It] NA 
Source Width(b) [ml 15 
Source Thickness(b) [m] 2 
Soluble Mass [kg] Infinite'C, 

Notes: 
(1) - South Carolina Risk-Based Corrective Action for Petroleum Releases, 

South Carolina Department of Health and Environmental Control, 1998. 
(2) - Default value 
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Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

TABLE 10 

EXPOSURE PATHWAY ASSESSMENT - CURRENT USE 
SITE 27, BUILDING 221 

ZONE E, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for Exposure point or 
Evaluation? (Yes or No) Reason for Non-

Selection 
Inhalation No No volatilization to 

enclosed space. 
Explosion Hazard No No explosion hazard. 

Ingestion No No water supply well 
down gradient or 

Dermal contact No residential basements. 

Inhalation No 

Ingestion No Cooper River 
approximately 600 

Dermal contact No feet downgradient. 
No completed 

Inhalation No pathway. 

Ingestion No No impacted surface 
soil 

Dermal contact No 

Inhalation No 

Ingestion No No current complete 
pathway. 

Dermal contact No 

Inhalation No 

Leaching to 
Groundwater 

No 

Rev. 0 
11/17/99 

Data Requirements (If 
pothway selected) 

No additional data 
required 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

TAlnE 11 

EXPOSURE PAiHWAY ASSESSMENi - FUiURE USE 
SITE 27, BUILDING 221 

ZONE E, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for Exposure point or 
Evaluation? (yes or No) Reason for Non-

Selection 
Inhalation No No volatilization to 

enclosed space. 
Explosion Hazard No No explosion hazard. 

Ingestion Yes Future use of property 
expected to be 

Dermal contact Yes industrial or commercial. 
Underground utility lines 

Inhalation Yes within close proximity to 
the site; therefore, 
construction worker 
exposure possible. 

Ingestion Yes Cooper River 600 feet 
downgradient. 

Dermal contact No Ingestion is considered 
the most conservative 

Inhalation No pathway therefore the 
only one analyzed. 

Ingestion No No impacted surface 
soil. 

Dermal contact No 

Inhalation No 

Ingestion No No Impacted 
subsurface soil. 

Dermal contact No 

Inhalation No 

Leaching to No 
Groundwater 

Rev. 0 
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Data Requirements 
(If pathway 
selected) 

No additional data 
required 

No additional data 
required 
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APPENDIX A 

UNDERGROUND STORAGE TANK ASSESSMENT REPORT - UST 221 



-: '."'-' 

OCT -lil8-l998 H!: 4S FROM TO 6-8506567403 P.ll 
,,-..... 

OepaM'Ient of He_ and Eth'i~UII Centrol 

2600 Bull S ..... CoIumbiio SC 20201,'7\18 

Commlulo_ 00u~1as e. 6r"jant 

Board: John H. 8urriss. Chathnan 
WiIlNlm M. Hull. Jr. r.t>. VI", Chalrnlan 
Roger Laal<I, Jr. SOejetaty 

Richard Eo JabCOur. 00$ 
CyI\di C. Mosiellet 
IlflenK.Sro;v, 

Mr. Gabriel 1-. MagWood 
Southern Divisioo NlIBc 
P.O. Box 190010 
2155 &gle Drive 
Nnrth C'.hlIrlP.Sf<ll1, Soplh~ 29419·9010 

""dnay L- a.ondy 

. , • ',o!1 , ....... , •••• ' .~-" 

Dtar Mr. Mapo9ll; 

1"'".;:: a,,!1---=- hI!!! o:ompleted te<;:1mi~ review of the ~ doc;lzment: AJs submitted, the IqlQrt provides aoaIytical 
results of environmental sampling ~ to cIetamisJc if releases ha1.rc oe=d from. operation oitbc rcf'crcu.""! 
undet"gl'OWld storage tack tnQJor assOOaIc;d piping syst£m. The IUUIts J!r:escn1l:d indicate low levels of petroIeum 
hydrocarbons and elevaled levels afRCRA mctaJs (total analysis) were ddected in soils and groundwater grab 
samples obtained funn the tank pit !hesc rEsults appear to necessitate #dditilllW endeavors :fOr remedial actions 
(soills mnoval) and c:ontamioation ~al (a" ern! ICtivitlds, including groundwatl:r investigations). as 
appropriate. In this regUd. assessment/(:orrectivc adion activities provilled in the Tank Management Plan (dated 
October 18.1996) shouldbeimp\c:mcnt£d in ill appropriate and timelylaWlllcr. Please be reminded that 
groundwater sampling (Ihccessary) 1'IiI.l require oonstrucIioa of samp1illg poin1s 8Ild will need to be submitted for 
prior review and.apptImI. as sppropriste. 

Should you have any queStiO!l!, plca3e 00DIaI;t rot: at (803) 734·5328 . . . 

. c:c: Trideilt Dis1rn:t EQC 

0 __ ,..._ 

'. ,_, "'" " H'" • 



Prepared for: 

DEPARTMENT OF THE NAVY". 
SOUTHERl'J DIVISION 
NAVAL FACILITIES ENGINEERING COMMAND 
CHARLESTON SC 

Prepared by: 

SUPERVISOR OF SHIPBUILDING, CONVERSION 
AND REP AIR, USN, PORTSMOum: DETACHMENT 
ENVIROMENTAL CHARLESTON, SC 
1899 NORm HOBSON AVE. 
NORm CHARLESTON SC 29405-2106 

October 17, 1996 

, 



So<.rth Carolina Department of Healtl1 and Environmental Control (S.C.D.H.E.C.) 
Underground Storage Tank (USn Assessment Report 

Date Received 

State Use Only 

I OWNERSHIP OF UST(S) 

Submit Completed Form to: 
UST Regulatory Section 
SCDHEC 
2600 Bull Street 
Columbia. So<.rth Carolina 29201 
Telephone (803) 734-5331 

Agency/Owner. Southern Division, Naval Facilities Engineering Command, Caretaker Site Office 

Mailing Address: P.O. Box 190010 

Citv: N. Charleston State: SC Zip Code: 29419-9010 

Area Code: 803 Telephone Number: 743-9985 Contact Person: LCDR Paul Rose 

n SITE IDENTIFICATION AND LOCATION 
Ii.. __ " 1 ~ R 

=~~lt~e~l.~U~.~~~: ________ ~~~·O~t~f~~-~~w=·a=k=-u~ _________________________________________ H "I Facilitv Name: Charleston Naval Base Complex, UST 221-1 

Street Address: South Hobson Avenue 

City: North Charleston, 29405-2413 County: Charleston 

ill CLOSURE INFORMATION 

Closure Started: 14 June 1996 Closure Completed: 18 June 1996 

Number oruSTs Closed' 
N/A SPORTENVDETCHASN 
Consultant UST Removal Contractor 

IV. CERTIFICATION (Read and Sign after completing entire submittal) 

I cctifyWlI ....... ~ ...... -S_ DmiJlwrihu.. w---. ~ia.IbiI_.nIlbl:W~ _."'0III..yiDq'*Y of~ idYidaIII~ fgr~ 
lhiI ~ Illtlitn WI eM ~ ialu=&Ioa _1nII, -=n.t IDd ca:pIII&. 

LCDR Paul Rose 



v. UST INFORMATION 
II Tank! I Tank21 TanUI Tank41 TankSI Tank6 ~ 

A. Product .................................................. . Waste 
Oil 

B. Capacity ................................................. . 280gal. 

C. Age ........................................................ . > 20)1'. 

D. Construction Material ............................ .. 
S1eel 

E. MonthlYear of Last Use ........................ .. 
1984 

.. 
F. Depth (ft.) To Base ofTank. ................. .. -
G. Spill Prevention Equipment yIN .......... N 

H. Overfill Prevention Equipment yIN ......... N 

I. Method of Closure RemovedIFilled ..... 
R 

J. Visible Corrosion or Pitting yIN ......... .. 

K. Visible Holes yIN ................................. . F I I I I 
L. Method of disposal for any USTs removed from.the ground (attach disposal manifests) 

The UST was removed from the ground, drained, and cleaned. It was then cut up 
for recycling as scrap metal. See Attachment m. 

M. Method of disposal for any liquid petroleum, sludges, or waste waters removed from the 
USTs (attach disposal manifests) 

The residual waste oil was recycled. 

N. If any corrosion, pitting, or holes were observed, describe the location and extent for each 
UST 

J 



VI. PIPING INFORMATION 

A Construction Material ....................................... . 

B. Distance from UST to Dispenser ...................... . 

C. Number of Dispensers ...................................... . 

D. Type of System PiS ......................................... . 

E. Was Piping Removed from the Ground? Ill ....... 

F. Visible Corrosion or Pitting yIN ...................... . 

G. Visible Holes yIN ............................................ . 

H. Age ................................................................. . 

• UST 221·1 was a gravity fed holding tank for an oily water 
separator. It was periodically emptied by suction. 

II 

Tank 1 Tank 2 Tank 3 Tank 4 TankS 

S .... I 

s· 

I 

N/A' 

Y 

N 

N 

>20ycan 

I. If any corrosion, pitting, or holes were observed, describe the location and extent for each 
line. 

Pipes were mildly corroded, but overall in good condition. However, the feed pipe 
from the separator to the UST had a loose mechanical connection at the UST. 

VII. BRIEF SITE DESCRIPTION AND mSTORY 

Controlled Industrial Area of the Charleston Naval Shipyard. Building 221 was 
part of the Bldg 56, Pipe Shop area. The oil/water separator and tank system at 
the Bldg 221 site was part of a steam cleaning pad. The pad was used for cleaning 
oily/greasy parts and components. A drain in the pad emptied into the oil/water 
separator. In 1983-1984 the operation was shut down. 

Most of the water present in the Attachment I photographs is the result ofa 
leaking water pipe adjacent to Building 74. See Attachment 1. 

Tank 6 

'. 



vm. SITE CONDmONS 

A. Were any petroleum-stained or contaminated soils found in the UST 
excavation, soil borings, trenches, or monitoring wells? 

If yes, indicate depth and location on the site map. 

B. Were any petroleum odors detected in the excavation, soil borings, 
trenches, or monitorl.l1.g wells? 

If yes, indicate location on site map and describe the odor (strong, mild, 
etc.) 

C. Was water present in the UST excavation, soil borings, or trenches? 

Ifyes~ how far be!o\v 1a."1d su...~ace (Lf1dicate location and depth)? 
GW was 6" deep throughout the excavation, GSL 5' 

D. Did contaminated soils remain stockpiled on site after closure? 

rfyes, indicate the stocl..-pile location on the site map. 

Name ofDHEC representative authorizing soil removal: 

E. Was a petro!elLYn sheen Qf free product detected on any excavation 
or boring waters? 

If yes, indicate location and thickness. [* sheen] 

Yes No Unk 

X 

X 

X 

) 

X 

X· 

J 



IX. SAMPLE INFORMA nON 

S.C.D.H.E.C. Lab Certification Number _~I,-"O,","12""O,,---______ _ 

Sample # Location Sample Type Depth" Date/Time of Collected OVAl 
(SoiI/Watei-) Collection By 

SPORT Bottom center of excavation. Water S' 6/171% R. Not 
0080-1 1430 Atkins Taken 
SPORT West end of tank. Soil 3' 6/171% R. Not 
0080-2 1430 Atkins Taken 
SPORT East end of tank. Soil 3' 6/171% R. Not 
0080-3 1430 Atkins Taken 

c 

• = Depth Below the Surrounding Land Surface 



\. 

X. SAMPLING METHODOLOGY 

Provide a detailed description of the methods used to collect.!!!.!! store (preserve) the 
samples. 

After the removal of UST 221-1 soil and ground water samples were taken. Sampling 
was performed in accordance with SC DHEC R.61-92 Part 280 and SC DHEC UST Assessment 
Guidelines. 

The samples are identified as follows: 

Ground Water Sample 
Soil Sample 
Soil Sample 

Detachment Charleston 
UST221-1 = 
UST221-2 = 
UST221-3 = 

General Engineering Labs 
SPORT -0080-1 
SPORT -0080-2 
SPORT -0080-3 

Sample jars were prepared by the testing laboratory. The grab method was utilized to fill 
the sample containers leaving as little head space as possible and immediately capped. Soil 
samples were extracted at the tank ends just above the ground water level. The ground water 
sampie was taken from the bottonl center of the excavation. 

The samples were marked, logged, and immediately placed in sample coolers packed with ) 
ice to maintain an approximate temperature of 4 0 C. Tools were thoroughly cleaned and 
decontaminated with organic-free soap and water after each sample. 

The samples remained in the custody of SPOR TENVDETCHASN until they were 
transferred to General Engineering Laboratories for analysis as documented in the attached Chain­
of-Custody Record. 



If yes, indicate the area of contaminated soil on the site map. 



Attachment I 

You must supply a scaled site map. It should include all buildings, road names, utilities, tank and 
pump island locations, sample locations, extent of excavation, and any other pertinent 
information 

Site Maps 1, 2, and 3 
Photographs 1, 2, and 3 

) 

) 



CHARLESTON NAVAL SHIPYARD 
CHARLESTON, SC 
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~~~O~~~3~OO;';;;;;;l60~O~~900 Figure: Site Map 1 
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Charleston Naval Shipyard 
Charleston, SC 

GRAPHIC SCALE 

SPORTENVDETCHASN D'w'G DATE: 24 Sept 1996 
1899 North Hobson Avenue 
North Charleston, SC 29405-2106 D'w'G NAME: CNS221_1 
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Photo 2: UST 221 being removed. 
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Photo 1: UST 221-1 before removal. 



Attachment II 
ANALYl1CAL RESULTS 

You must submit the laboratory report and chain-of-custody form for the samples. These samples 
must be analyzed by a South Carolina certified laboratory. 

Certified Analytical Results 
Chain-of-Custody 

') 

) 



GENERAL ENGINEERING LABORATORIES 
Mr~rin¥ roday 'J IU:Cd.r wit" a ~'i~'i(Jn jar rommTOU'. 

CERTIFICATE OF ANALY=-S;..:IS=-____ _ 

Suponisor or ShIp BuilthB .t. ~cnioa. 
SlJPSHIP·PDlII/DOIIIIl DeIal:/unQU.EIr'r. 
lU9 NanhHoblOll A".. 
NrmhClw:lcsu> ... Sawhc-!!D&~olI06 
Mr. Bin HIm 
SlJPSHIP·Pom:mculll Po""ImMn! 

"" NPWCOO196 JI..:pan DIlO: mno 27, 1996 P",. 1 DC 4 

C -'Orpala 
rIEX·4it""" 
1\_ 

lIII)olbonzona 
Toluca 
Xy~(TOTAL) 

NophlAaloD 
EslncDille Orp!lJc8 

SomplIoIO 
LobID 
MiIIU 
041£.CoUcc:u>d 
D&lC R..,.n-c 
PrIorl1y 
Colleca>r 

u 

.U 

0.00 
490 
0.00 
IB.7 
304.7 

Pot,r-Iur AT_" HJ~bt1tu. /6 i:_ 

~ U am 
A .. DI<pbrJ,)'w.. U am 
......m- u 0.00 
Bmzo(.)aII~ U 0.00 
B"IZO(&)pyrmo U 0.00 
1Ic:nzo(b~ U 0.00 
1IcnzoWd)pery18n8 U 0.00 
~)fIuarao1II..... t1 0.00 
o.ry- U 0.00 
Oibo:aza(&.h)oDJl>rllOCllo t1 0.00 
~ t1 0.00 
~ t1 0.00 
IDdCIo(I,2,3-c,d.)pyre:aa t1 0.00 
N~ IDA 
PboD_ U 0.00 
l'yr.- U 0.00 

)lalals A.II8Iy1U 
Mercury 

~~ 
1 
1 

om 
2.68 
13.4 

: SP0KT008~1 
: 9606324-01 
:GmmdH20 
: 06/1'/96 
. 06Jl1/96 
: RDaIina 
: CiaI. 

DL 

1.00 
1.00 
l.IlO 
1.00 
1.00 

S.oo 
~.oo 

5.00 
,.110 
S.lIO 
,.00 
,.00 
,.00 
5.00 
5.110 ,.00 
5.00 
,.00 
,.00 
,.DO 
5.DO 

O.Ol'iC 
2,49 

1.16 

!u.. Un!!! 

~OO "&'1 1.0 RMB 06/21196 10'1 
~ 1Is/I 1.0 
~ -Ill 1.0 
4.00 ua/I 1.0 
~OO 11111 1.0 

10.0 -sII 1.0 BOG 06(2$/96 19~O 
10.0 -Ill 1.0 
10.0 uatl 1.0 
10.0 u&'I 1.0 
10.0 11&'1 1.0 

'10.0 -Ill 1.0 
10.0 -Ill 1.0 

.10.0 11(/1 1.0 
10.0 u&fl 1.0 
10.0 1IIIl 1.0 
10.0 uII\ 1.0 
10.0 l1li1 1.0 
10.0 .. 111 1.0 
iiW .. Iii i.e; 
10.D 11(/1 1.0 
10.0 "all 1.0 

0.500 uIII 1.0 lUII1 06I20a6 UU 
10.0 11111 1.0 NRM 061211}6 2338 
10.0 ua/l 1.0 

PO AOI 30112' Ch"losIOll. SC 29417' (803) SS6-BI71· Fax (803) 766·1171 "9606324-(11* 

o I,.; .. ',,"' .... '''''\:J''=k::U...-:r 

16230 1 

86220 2 

861'70 N 
861M 3 



GENERAL ENGINEERING LABORATORIES 

CERTIFICATE m" ANALYSIS 

cc: Nl'WCOO195 

Supervilcr of. ship IIlliJdilI& ok Qnv...x.. 
S'UPsmp .. POftll'DD'tltb. Dttncm-enr_.Em. 
1899 Nonb Hc>boon A... . 

NarmOwtatlm. SoIllllCI:l'll1iM2~.2ID6 
Mr. BiD Hicw 
SlJPSHlP·PonsmDlllh 0."'-

1l0p0n Dam: hull 27. 1996 

SIIIIpi,m : 5PORTOII'~ 1 

CeMl'lll Chaw'"", 
TDIII Ra:.!'I1m. Hydn>cllrbami 

133 
S.30 
%11 
S'rl 

9.0& 

"" 101_. pnp p....,.duns ""n P.r1ormod. 
OCIMS BNClNcucr.l CouipUowd. 
M=ury 
TRACE 

Z-1'lumoIripben)'1 
N"umbo:Dzc:Dc-c15 
l'"TIlJlIwlyI..u4 
B""""fl_-. Dihromoil __ 

Taluott& .... 
Brumofhlm_ _ 

Dlbromoflw>romellllna 
TQluofte .... 

1.41 
Ml 
M3 
M4 
M5 

TOIl 

M610 
M610 
M6IO 
BTEX-8260 
B'I1!X-8260 
1I'I1!X-8215O 
NAP·1260 
NAP-I260 
NAP.allSO 

DL 

0,0553 
0.0970 
OJ96 

58.6 
56.0 
49.1 
88.1 
103. 
911.1 
18.1 
103. 
98.1 

EPA 8260 
EPA 1270 
EPA6010A 
I!PA90'7DA 
EPA 3510 

1.13 ... ... ..., ... 

2.00 

........ _-------

RL UnllII 

10.11 uc/l 
'.00 ugll 
1M ~1i1 
'.00 uc/l 
!.OO lI .. n 

~. 

2.00 l118li 

(43,0. 108.) 
O~,O·1l1.' 
(33.0'125,) 
(10.0 • 128., 
(67.7 • US.) 
(76.1·ln) 
180.0 - 128.) 
(67.7 -llS.) 
(76.1 ,122.) 

he- 2"f4 

DF AalllJst Dille Tim. IIaI<.b )( 

1.0 
1,0 NRM 06121196 2338 86194 3 
1.0 
1.0 
1.0 

1,0 Jl!N 06I1AI96 IO:U 86317 .. 

OWL 06120,0,5 16CIO 86220 , 
RMJ 06/19/96 I23D 85170 6 
POD 06I2DI96 IS30 861114 7 

PO Ba" 30712- 02rl ... ","" SC 211417 - (I!O!) ~36-SI71'1'"" (S03) 766-1178 

'0 ""':.w:d •• fU'VC1=I ~r. 

.~ 



M=Metbod 

... 6 
M.7 

A!.·41040 
CA.-2089 
DE· SCUll 
lE·SC012 
NC·m 
1I1-13S 
'm·02934 
VA·OOtS1 
WI -999887790 

• 
GENERAL ENGINEERING LABORATORIES 

Mt.f!lln.g roday 'of ul!rd.f wuh a ,,:ir;(ill for rnlllnrJ'CW. 

CERTIFICATE OF ANALYSIS 

Supc:r.Uor of Ship B.iIdlIIg .t Convtnillll 
SUPSHIP-~tI1~.&Y_ 
1899 Noeth HobMm A_ 
Nanh CwIalDll. 50111h Carolina 29~-2106 
Mr. Bin BIm 
SUPSHIP-Porumawh Dew:hm0lll 

SamplclD 

AZ-AZ0514 
cr· PH"()169 
FL - E87156187294 
MS ·10120 
NY -11'01 
SC ·10120 
trr .1!.251 
WA.C223 

: SPOllTOOSQ.1 

I!PA 7410 
EPA :JOQS 

At. ·41~O 
CA. I·I023i20S6 
FL -1!87472/1174'. 
NY ·1l'0l 
SC .10582 
ur·s..m 
WA·~ 
PA·6&45 

AZ·~14 

cr·PH.o173 
MS-29417 
Rl-131 
TN· 02934 

PO Bo" 10712. Charl .. lu.dC 29417. (M3) 3'6-l!171' Fax (B03.17E6·1I18 o Pn .... oIlH1 n..,.~k:d pa.cII«. 



GENERAL ENGINEERING LABORATORIES 
I\(~cring t~day's nccd.'i with a ,oi.rinllfmotomnrmw. 

CERTIFICATE OF Al'\ALYSIS • .... --.- ._---_._------

Conl>Ol: 
Pmjec. Ducipdon: 

os JoIPWCOO!95 

Suportiscr o£ Ship BclIdin, ok O:mvmiaft 
SUPSHlP-1'Dnm>o1IlII DoIldun",,·Eny. 
1199 Nonh Hobe ... Aye. 
1oI01'l1 Cha:Icstoa. S01Ith C.cliIa 29-405.2106 
Mr.BillHlm 
SUPSHlP-PottmloUih Oclil:Jlmall 

SamplclD : SPOllTOO8()'1 

GEL lAbarD'o., cerI1nClldoal 

n.;. cIM1A «:pan Iw b .... JIrCPIIm! uuI ~i ... od 
in ~ wilil amoral ~Labcr_ri .. 
,1lIJIard "pontine prccecI!Irra. Plcu~ cIir .... 

EPI L&bol"lllDry C.rtlI\cztlo", 

111)' question. ID yoill' PmjetM .... , ... K"""B1akr:n&y II (803) 769·7386_ 

·9606324-01· POBox ,0712. ChurlClICln, SC 29417' (803) ~56-8111' FIX (B03) 766-1178 o hlft:.td on rc:r::.td M'Cf. 

P"", 40r 4 



Clime 

GENERAL E~GINEERING LABORATORIES 
MCl!ring t"da!"Slltt!(l!i with a l"i.siml ftJr tOlllorlVW, 

CERTIFlCATE OF A...~ALYSJS 
':"""';'"'-'--'---

SupcMscr of Ship BuiJltit\a II: Coavcsiall 
SUPSHlP·p= .. 1h o.w:_.J!ay. 
lS9!l North Hoboon A .... 
Nonh CIud ........ SouJh Caratina 2940S':I04 
Mr. Bill Him 
SUPSHIP·:'o'IAi"ood> 0. __ 

"",mwCOO196 hpart Dou: J""" l7. 1996 Paplof4 

6"~'~~oIatJll 0ra-

Somp!.ID 
LxobID 
Mllrilt 
Duo Cou.c:ted 
Dille Received 
PriDrity 
COIlecIOr 

....... m:x.4iunu 
1_ U OJJD 
~ 1 1.30 
TaIucno U 0.00 
X~ ('l'O!'Al.) 6.so 
NopUIaIanc 4.70 

btrac:t&b110,",_ 
PoIpscl4t11' Arooodti<- H'Jdt......,boN .16 il_ 
AomapIuI>efte U 0.00 
Accnophlh)';- II OJJD 
AaIIxmcoruo II 0.00 
Bl:IIIIC(l)oxuh:>tlma U 0.00 
:BlllZO(a)py7oouo U 0.00 
B",zo(b~ II 0.00 
Bc:rxzo(&lll)pery1aXa II 0.00 
BIN:O(I:)nu~ U 0.00 
Chry__ U 0.00 
DIboxxzD(a.h)althnoccne U 0.00 
~e U 0.00 
I'IaaroN U 0.00 
Indmo(I.2,3<.c!)pyma U 0.00 
N~ U 0.00 
~ U 0.00 
Pyn:ac U 0.00 

Molols balp18 
M-..y 0,410 

.. Silver III 

..,.. AlJlIIie 2120 

: SPOR.'TOOa0-2 
:96063~ 
: Sci! 
: 06117t'J6 
, 06/11t'J6 ,11._ 
: CIlaIl 

1.00 
1.00 
1.00 
UlO 
1.00 

1~0 
I~O 

1~0 

I~ 

1650 
1650 
1650 
1~ 
1~ 
1~0 

I~ 

1650 
1650 
I~ 

1650 
1650 

O.DOl43 
123 

92.1 

2.00 ~ ].0 lAC OM9~6 0943 86165 1 
2.00 u&t1<; 1.0 
2.00 UiJki ].0 
04.00 ¥I 1.0 
2.00 ua.q 1.0 

3300 "CIkI 10. 10 0612S196 2Il32 &6390 l 
3300 uJlkc 10. 
3300 ul/kl 10. 
3300 u!lk! 10. 
~300 uaJlca 10. 
3300 ...,q 10 • 
3300 uclkl: 10. 
!300 "CIkI Ill. 
3300 ua&l 10. 
3300 ua&I 10. 
3300 uClkl 10. 
3300 uClkl 10. 
3300 ul!lq 10. 
3300 UI/kI 10. 
3300 ...,q 10. 
3300 uCIkI 10. 

0.2.00 ~ 1.0 RMI 06121/96 160£ 161"72 N 
'00 ua&l 1.0 wee 06121/95 1404 86195 3 
SOO "Ike 1.0 

PO h 3071:2' Charlalan. SC 29417· (803) '56'&171' Fox (803) 766-1178 .~. 
Q rrtN.a ..... ~Md 1"'P=". 



GENERAL ENGINEERING LABORATORIES 
Mtt.tillg rnday f If~eds with a \'I'sin" fnr rUnfClrTVW. 

CERTIFICATE OF ANALYSIS 

Supervisor of Sbip Buildins Ie CO" .. nlCIl 
SUPSHlP·Ports:mou!h OoIOC!unl:nr-Env. 
1199 Nonh HDbocm Awe. 
Nan!! OI~letlOll. Soulll ClI!Olina 29405.2106 
Mr. Bill Hi ... 
SUPSHlP·!'onJmmIlh D._ 

P..q=tD:=: '!u=27.1996 

somplom : SPOl'.'T008o.:z 

Bcram 
Cadmium 
ClromiDm 
lad 
Sdc:ailma 

a. .... 111 CboaIIIIry 
ToW. Roc. PCIrO. Hydro_ 

II.tIDII 

33300 
2000 

68200 
259000 

321 

.. tcllowbl. pnp prouda .......... porl_ 
CClMS BuoIN .. "AI Compcunda 
Mercury 
TRACl! 

eoaua ..... 
A dilntion "10 Iequired!Dr ~ Orsanics <lie,., maaix 
imar.-. ..u. r<IUII. IbII 0.1aCDcm limiea an: .... uocI. 

DL 

70.1 

10.0 

RL VIIIII 

500 IlIikI 
250 uslkc 
500 "CIkI 
250 uaikl 
~~ &._ ..... -
~ --
5O,oDl&lkc 

S"""",,U RltO¥ll1 T_ 'retllc'lIo AcaplUll LIIIIJ1II 

1-I'w_biphazy1 M610 0.00- oo.o·m.) 
Ni""~ M610 0.00- (13.0.120.) 
I" Terpbe:nykIJ.4 MUO 0.00-

. 
(37.3 • 121.) 

B_oQ~ B'IEC.a260 101. "'.7.159.) 
DiIroauI flUOllllllClhma BTEX-8260 101. (74.0 .121.) 
ToIuea • .os B'J1iX.a260 ".0 (53.4- 163.) 
~~ NAP-I260 101. (59.7. 1".) 
Dimomo~ NAl'·I260 101. (74.0. 121.) 
Tol-=-c18 NAl'-!260 91.0 (53.4.163.) 

DF AIlDlfll Data TIm. BOlda M 

1.0 
1.0 wee 06fl~ 1404 861" 3 
1.0 
1.0 
1.0 

1.0 leN 06f2.11,96 1200 16423 4 

Gwt. 06~6 1630 B63to 5 
RM1 061JO.96 ISOD 86171 6 
DVW 06~6 17'" 86195 7 

POBox 30712' CharlcslC1\. SC 29417. (K03) 5!6-8171. '1' ... (803) 766-1118 o Prt":h.'d OIll'DC)"ded I'=IP~. 

) 



COIlIIOt: 

Projeot Oeoc:ripcOm: 

M.M_ 

;-

GENERAL ENGINEERlNG LABORATORIES 

CERTIFICATE OF ANALYSIS 

Svporvisor of Sh.ip !luildin, .t: Con.oni<In 
SUPSHIP,POT1IIIICNII\ DoIIIChmmI.a..r. 
1899 North Hoboon AYe. 
NanbChorlulDn. SoDIhClraUna2~·2IQ6 
Mr. Bin Hien 
SUPSHIP.P=1h Detoe!tJnent 

RopottDoao: II1D1127.1996 

: SPORTOO84.2 

!!PAIZ6D 
EPA 1270 
I!PA'OlOA 
!!PAS07l 
I!PA3"O 
EPA 7471 
!!PA30j(J 

Th~ qgalifiAZts in Ibis npcrt "'" defined U (ollOw" 
] indi.o&lU _ of mWyoe 0.1& CODCaItrldion I ... Ihm Ihc Ioponinl1imil (RL) and &IU"'" Ih.m th. deteOlkm limit (DL). 
tI lnd!oalU thai tho om&Iyte ..... 211)( delOClc<l .. a eon=uruiOll _!ban lbe do,"""",, llmiL 
• incIk:ua Iiw I qnaliry cCIII!!>lllll.lllyte IC<C''''Y is ""IDle af ~ aa:ep1lllCa criIari&. 

AL.41040 
CA· 2019 
DE· SCII12 
ME.SCOl:! 
M:.233 
RI ·135 
TN ·029l4 

AZ·AZOSI4 
cr·PH·OI69 
FL· E.117156i172904 
MS ·101211 
NY ·11501 
SC·IOl20 
\JT • E·:l.51 

EPI LabarD"'", CU'tlIIcatloaa 

AL·4l050 
CA ·1-1023120' 6 
FL. E874721874S1 
NY .11301 
SC ·10$12 
ITI'. E·217 
WA·Q2S 

AZ·AZDSI4 
CT ·PHo0175 
MS ·29417 
RI-138 
TN·Q2934 
VA.OOtll 
NI·7900Z 

PO eoo; 3071l. Ch"'~lon. SC 29417. (803) SS6·8171· Fl!Jt (!03)766·1178 o 1"tl",Qj_~i'~. 

PI,e 3of4 



GENERAL ENGINEERING LABORATORIES 

e<: NPWCOO196 

M~ctillg rnda)".t llte(is lHlh u VilionfiJr to11lormw. 

CERTIFICATE OF ANALYSIS 

SUpcIYisa of Ship Building &. Conv<nial 
SUPSHIP·1'otumouIh DoaclImmL-EnY. 
1899 N' orth Hobooft Ave. 
NOlIh ChmIctIOJl. SoullL coroUna ~.2105 
MI. Bill Kiols 
SI}PSHIP·POlUInOIIIh D"ttbtat 

SampillID 

GEL Laboruory CuUlk:adanl 

VA·OOlSl 
WI·m8lmo 

ThIs ella n:patt hu baD JlRPirld and ,.w_ 
i!! ~. wt1hGenmd!:n~1 ~u 
.bODlCd oponl!D& procedIlreI. Pllo_ dlz=t 

PA·68-4&5 

""' '!"""I<W II> yom Projoet Ma4.p. g...., B11lo1<wy "' (803)769-7386. 

WV·235 

PO 60-30712. O.t\alun. SC 29417' (803) 556-81'1· Fa (803) 766-1178 o Pfillb."'''''''''I."a:IW~. 

Pa •• 40f4 

) 

.. ........... UI"" .. • .. 0,._1'\ n('l., f fnn,'n' :':_ 'l!:'\f'I 



C lilt Orpalcs 
:1.4 u-.r ........ 

Aly!henrerye 
Tal....., 
~ ..... (['OfAL) 
l'lllpi,,"alcna 
~aOrplltca 

GENERAL ENGINEERING LABORATORIES 

CERTIFICATE OF ANALYSIS _________ _ 

S"!'ltYisar of Ship B.OdiD,,, Cmvc:njtm 
SUPSHIP·Porumau:h Dcw:bm"",,"EM>. 
1899 NatthHobsonAve. 
Nonh CharlCOlQn, So.1lI C."lin>< :z94QS.2106 
Ml.l!1D Hbrs 
SUPSHIP.Porumauoh Dr2ej,m en' 

SamplclD 
I.ab II:) 
MIIZill 
O ... eoUICWd 
DllIII RszivG 
Priority 
Cau...mr 

u 
u 
U 
J 

U 

0.00 
0.590 
0.00 
2.70 

0.740 

: SPOR'I'OOBO-3 
; 960632<1-03 
: Sail 
: 06I17,<J6 
: 06i11,<J6 
: ltDur.iu 
: CI1cII 

1.00 
1.00 
1.00 
1.00 
1.00 

Pq.1Q(4 

RL Uaila Dr AIuliYsI Data 'l'11li. BlltdI M 

2.00 ul/kl 1.0 JAf:, C6i191'36 1303 86165 1 
2.00 uIIkI 1.0 
2.IlO 1IIikI 1.0 
4.00 1IIikI 1.0 
2.00 ullke 1.0 

PolJ-/.t.,.,- II""",";': HydTot:_· J 6 it.IM 
~ U 0.00 650 1300 "&Ike 4.0 JCB 06l2!11'35 1104 16390 1 
~1Ilh}w. U 0.00 
AIIcln=c U 0.00 
BIIIZIl(.)an.thncma U 0.00 
Bazm(.:wr- U 0.00 
Bazm(b)!IIIanonJlI_ U 0.00 
Bcaro(~icnc: U 0.00 
BIIlZO(k)fbo:nmlh_ U 0.00 
CIv}-..... U 0.00 
PiIl<I1Zo(a.hl0ll2l1lt_ U 0.00 
I'IoaoraoIh.. U 0.00 
FIoa.. U 0.00 
1IldtaD(1.2.3·o:.dll>Yr- U 0.00 
N~ 11 u.oo 
Phauoolhrone U 0.00 
~ U 0.00 

MetaIto ADaI,.u 

,~ 
1 
1 

0.D538 
281 

Il90 

6SO 
650 
6SO 
650 
650 
650 
650 
650 
650 
650 
650 
650 
iSG 
650 
650 

O.0021S 
12S 
93.0 

1300 uaA<l 4.0 
1300 "IIka 4.0 
1300 uslta 4.0 
1300 u.IIk& •• U 
000 "like 4.0 
1300 "like 4.0 
1300 u&tkl 4.0 
1300 "elkc 4.0 
l300 u&Jk& 4.0· 
1300 .s 4.0 
1300 "slta 4.0 
1300 "Ilks 4.0 
1:;00 

___ A...._ ,n 
U5f"" ... v 

1300 ullke 4,0 

1300 .& 4.0 

0.200 mllkll 1.0 RMJ 0612.1961606 

soo "CIkC 1.0 wee O6!lll'36 1409 
SOO uaIk& 1.D 

PO Bo. 30712' Ch¥1Utan. SC29417' (803) ~~~8111' F"" (H03) 766--1118 '960tGl4-C3. 
'0 I .... ,.,cd DlII'CI."Y~ ,~ocr. 

861'71 N 
&619' 3 

. .. __ ... _ .. - ••• _- Aft •• , ;I\UI\t\C J~. '\tnn 



GENERAL ENGINEERING LABORATORIES 
Mc~rin.~ IlX/Cfy'S n~t'ds witil a l';S1('" fol' tamm'mw. 

CERTIFtCATE OF A:SALYSIS 

Snporyitc: of Shlp Buildinl .t ConYmiaa. 
SUPSHIP.PCf\JD\O\IIh o."rh",cu-&v. 
1899 Nardi HDbs"" Aye. 
Nardi 0I0rlN1IXIo So1llh Cllollna 294Il:'l-2106 
Mr. Bill !fierw 
SlJPSHIP·PQlUmc:Ulh D"whmOllt 

R~ Due: jWlAZ7.1996 

SampleID : SPORT008~l 

BIciIan 
CIIdmi1lIIl 
O:cmium 
Le.:.I 
SclcNum 

GtII'1'I1 ChemIIIry 

Quallllu 

Total IlK. Pc ..... Hydrocorblw 

Rault 

:U2OD 
531 

39200 
&11DD 

36 

115 

4 fOI_el PI', prooadIl .... won: per_ 
GCiMS BOKJNCIIItIl ~ 
Momuy 
TRJ.CE 

COmm ...... 
A elilulion WOI tequired. for Eura<:ubl. O,,1lIics du.1O murix 
in\Crl...."..,. AI< ..... uU, .... do!ecIi .... I;""; ....... !eYatocI. 

DL 

3.31 
4.85 
19.1 
S6,s 
71.5 

10.0 

Rl. t.J1l111 

SOD USlkI 
250 u&lkl 
SOD us/ks 
250 u&/kl 
2.50 u!lki 

~.lJ mSfl<8 

SlImIpU R_..,..,. Till: P ...... I~ AccepUbI. LIaIUII 

2-Floctcbij:bcalyl M610 89.0 (30.0. m.) 
Nluo~ M610 57.1 !23.o • 120.) 
po Tapblnyl-<l14 M6l0 97.0 (31.3 • 121.) 
lhomo!l~ BTElC·8l6O 104. (5.7.159.) 
Oib:cmDtlDar_ BTElC~l6O 101. (74.0. 121.) 
Tol-.dl BTEX.&260 95.6 (53.4. 163.) 
BramDl1-..~ NAP .. :l6O 104- (59.7. 1-'9.) 
Dlbomofl=1baaI: N ..... -826CI tOL (i .. .o .. l21.) 
Tchiau-<i8 1'1 ..... -8260 ".6 (!i3.4 - 163.) 

PIP loI4 

of "naI!U Dallo Time Baldi M 

1.0 
1.0 wee 06/2lJ96 1409 86195 3 
1.0 
1.0 
1.0 

1.0 lEN 06!U/96 1200 86423 4 

OWL ~f16 1630 86390 5· 
\UU 06flOf16 1500 861n 6 
DVW 06I20f16 1745 86195 7 

PO 1kI. 30712- Clwlt>lU!l. SC 29417· (803) 556-8171· fu (803) 766-117R 
• o Ptlnacttcon "CE7'CMt".,.,cr. 



""NPWCOO19& 

JoII 
toI2 
M3 
M4 

M' 
" M6 ..... 1.7 

Ola: 

GENERAL ENGINEERING LABORATORIES 
,Vcl!ting tCJc/u),"s nfe!ds w;,1r a Y~s;on fn r romnrrou:, 

CERTIFICATE OF ANALYSJS 

$up<:Yuar oC Sl:ip BuildiJ>& A c.o... .. , .... 
5U?SHIP·Por.:smom. IlouchmClt>ii>tY. 
1899 NrnIh Hobsoll AYL 
NorIIt CharIeoIDll, Sooth C..u..a 2940.5-2106 
Mr. Bill Hicn 
5t.IPSHlP·PcNmoIllll Pc" ....... "'" 

SompLoDl 

Ropon DIIII: Jua 27.1996 

: SPORTOO81).3 

EPA II2liO 
EPA8Z70 
EPA6010A 
!PA9O'l1 
lll'A~SO 

El'A 7471 
EPA~~ 

• 

nw qualiliers ill IhiJI-.port are <W":nec! .. foUows: 
1iDdioarao _01"","Y'" &t._less lhmthuoporenElimit(RL.)..,d ~ _ Cuo d • ...,IicmIiml:(OL). 
U me .... dwllhA lINly ... "' .. not do_led At n_:r.wm pIlOt tb. .. 1hc doIccIicIllWiL 
.lD<Ik:a",1h.at 'quolil)' """""IIlllAlY"''''''''ety is ollllidaofspecilhd ~ c:ri1Cri&. 

GEL Laboratory C.rl1/lClLtiaM En LaboralDry Cutlflcatla ... .. .. .. '·\ .. 11' ....... -..... -
CA·2OI9 
DE·SC012 
ME·SCOU 
NC·233 
RI·IlS 
iN·m93£ 

AZ, .. AZD514 AL .. 41050 .'-Z .. .&.Z0514 
CI'.PH-G169 CA·I·IO%l/20S6 CI'-PH-017S 
FL.. Ea'l1.56/17294 PI. - El7"2!I74S1 MS ·2lU17 
MS ·IOllD NY ·l1SOl 11·138 
NY ·11.501 SC-I0512 TN-029M 
SC·I012O UT-!-227 VA ·00111 
ur·E-~l WA.C225 NI-79002 

PO 80' 30712' Ch",I.,It>II. SC 29417' (1i03) "G-8171' F". (803) 766-1178 o ~Mea.~~p;tcr. 

p .... 30C4 



GENERAL ENGINEERING LABORATORIES 
Metring toduy 's 'f~eds witl, a \.·i.tion far t(JmurrCl"", 

____ -=CERTIF1CATE OF ANALY:.:S::1S=-__ _ 

SUJlI'l"V;'or of Sblp BuildinC A eo""ctJian 
StlnH/P·l'aNalO1lIh ~..a., •. 
1199 NorIh Hoblall A .. e. 
North Chides=. 50,,,11 C_1ma 2940S·2106 
101 •• Bill Hi ... 
SU1'SHlP.t>ommwdJ.Do~1 

: SPORTOOB0..3 

• 

VA·OO1~1 WA.CZIJ WV ·23' 
WI· 99911179D 

'1'bIs IIa1a n:pcrt IuIlleeD prep4IIId mI nwicwccI 
in ~ with Ggu;:pi E1i~i r ;..",.""'r..scnu 
ltondad opomiIIc pror:cdIm:a.l'loase direct 
my cr-<tXm. "')'Wr Projeo' Mill...,.. JCu.., Bt.akeuy .. (Sm) 769.7316. 

PO 'IloL30712. Ch ... I .. ",n. SC 29417· (803) SSe·SI71· I'IIl!. (80317f1t1·1I7a 

'0 .... INC'on~u-IJWCr. 

C) 



CHAIN OF CUS,,,Oy RECORD 
Page-L-of I qr of'l" 3d " 
Clionl NamelFacilily Name SAMPI.l: ANALYSIS RE DIMEO fa'· N n"ltJ;W\.. ;If<:11 h' ....... ·;1 •• ,..."\",0.: (11IJ'I'IIUn.k IIIf' '"'"'''Ilk 

S Po R.T e 1'1\1 'Pf:j-(! J.I 'A SN l! 1 1 1 1 1 I I 1 1 I I 1 

" " i .l! 'f Collecled by/Company " ~, ] ] j ~ ~i 1: 

! 
.. ",. 
2 5' PO/ZT E (Vv bETet! r'Jstl ~~ 'S If '0 i ' . ~ • v .. 

~ 
. l 8 1 ~ " ~] 

. 
:1 .!i j :E I~ "t ....... .. g ~i ~ J ! '" ." h ,., ... ;;;;~ g; ~ .. 

~ SAMPLEID DATlg TIME w- e) :i g ~ u 0 ~ :ti8u .. z .. ;;;; :c ., .. 
, \ IslbJ£f'ao80·, '/nh' ''-I3l> 1>- t~ ~ • >( f-

51b,q-OOBOr.'t 6/t-,h{. 1.,,0 I' !II 'i ~ )(. I><. 

~ '" ~I X ~p.,.dl' 0clf:0-- 3 bln/w, 1.,30 )'. )( 

..:!I I~ ~ k ~,q-6080-Y b/171~"4 /'I3b l>- I>< rt"." I- ~ 

-
.-

-
" , , 

RtlID~ed b,z O»lt: TIme: Rtt:riwtd h,: 

R7j'~it ~ ~ 'AA) f ki,~L 
.A JO l jR 6/nh<. 1f3b :-1.. . 'l J Jt..6.-v-

Ri~n f!a-k.,. -~"mbl;~ IRJ ~1'bb'KlJNJ.lll iJ:~f., ,;~; 0 R.m"ks: I 

While = sample collector Yellow = DIe Pink ,= wll~ repo~t 
'I .. 

O<nerall!ngl,rc6irl(' 
2040 Savage Road 
Charl.stulI, Suulh Ca, 
P,O, Bo. 30712 

"'In~, , 
Charlesloll, SOUlh Curulinu 21)417 

(80)} 556·8171 

U-.c' I' "' Pin Ir...· '-"'" III ;.,,11,;:11.: "' ...... h.:r .. "!liP': ""b lil ... .,.,oj .. ,,,II,,, ('I'C"I:I lie" 

eel ZI~8z.. 
Remarks 

UQ22../-1 G-W 

U.s7'2.2.I- z. s-ok 
I 

u922/-3 :SOIL 

vol1 'KI~ d~~ 

, . 
-

Tlmt: 

!(rt:/:Lj)~~ JlN't-

• 

• 

. 
< 

I 

<. 
2-
3 



Attachment ill ,) 
Certificate of Disposal (tank) 



c 

c 

, 

UST Certificate of Disposal 

CONTRACTOR 

Supervisor of Shipbuilding, Conversion and Repair, USN 
Portsmouth, VA 
Environmental Detachment Charleston 
1899 North Hobson Avenue 
North Charleston 29405-2106 

Telephone (803) 743-6482 

TANK 10 & LOCATION 

UST 221-1. Bldg 221. Charleston Naval Shipyard. Charleston. SC 

DISPOSAL LOCATION 

Bldg. 1601 Tank Cleaning 
& Disposal Area 
Chai'leston Naval Complex 

TYPE OF TANK 

Waste Oil 

CLEANING/DISPOSAL METHOD 

SIZE (GAL) 

280 gal 

The tank was cut open on both ends, cleaned with a steam cleaner. and disposed of as 
recyclable scrap metal. 

DISPOSAL CERTIFICATION 

I certify that the above tank has been properly cleaned and disposed of as 
recyclable scrap metal. 

........::a£~. ga:;...::..·~~~~L~· ~_./ 9-'t6 -96 
(Name) (Date) 
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GEOLOGIC BORING LOGS 



BORING LOG Pagelof_'_ 

(:

OJECTNAME: .!,C-,,-~!:!:v:...:C-==-_______ BORINGNUMBER: -Z 7 M lucpl 
)JECT NUMBER: DATE: 'IN! ff' 
ILUNG COMPANY: __ .:::Gi:!L7~~~~~,...!:-"-';-____ GEOLOGIST: --1f--:"-' ----tJ.------

DRILLING RIG' S-I cf.02 fI G DRILLER' £. ~,;;;.:Y -"" " 
MATERIAL DESCRIPTION 

S.mpl Depth Blows f """,. lithology U 
No. IFL) ... '" Recovery Chang • So. S .n. 0' ROD I lOepthlFt. Oenaityl 

Type 0 Run ,'') Sompl. ) Conslstenc C 
ROD No. Length '" • Colo Material Classification S 

Sc,...nltd 
'" . 

Inleri.' Roell; 
Hardn .... 

A 

I 1/ j\v S'L y 
Z. ;7 r,.- C-~~~ S-J 
1 / I 
,/ 

4 -;7 
.:; 1/ 'I; A 

~ /'" I. ~"J 
1- 1/ ~y~ ~!v. '{v ~J 

" -;7 IL i; . .. 

t-~ /'" 
/'" 
/ 
/'" 
1/ 
/ 
/'" 
/'" 
/ 
7 
/ 
/'" 
/'" 
1// 
7 
/'" 
/'" 

~en rock conng, enter rock brokeness. 

Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ----------------------------------

PIDIFID Reading Ippm) 

N 
~ Remarks a ID ~ - ID 

i 0 
E " ~ • E e 
~ • 0 

U) ID 0 

()>-! 
14/t,,;~J A 

Sof~ 
f 

t9 10 C) t.> 

-d 

. 

Drilling Area ~ 
Background (ppm): LiUJ 

Converted to Well: Yes '-l -l:... __ No WeIlI.D. #: __ ..:.1Vl~v...-.:!.CI_· , ____ __ 



Page_of_ 
CNG~7B¢4 

PROJECT NAME: ---"C:tJtV::..~=,--.o::s::.."J~·ic~c.,,-N:u·:"":)-l-__ BORING NUMBER: 8 t;l5{ 
PROJ ECT NUMBER: __ -I-/'l.U~Q.LL..J1 ()'~f.,---____ DATE: 0- ;;;6 ~"'fr 
nRIl I INc.; COMPANY" ' GEOLOGIST' 

BORING LOG 

_ . .. -- . -- --'---

DRILLING RIG: (;. ,h- DRILLER: I~ ./-.. 
MATERIAL DESCRIPTION PIDIAD Reacting (ppm) 

S~pl. Oepth . Blows I Sample Utholog:y U 
No. (Ft.! 6"., Rec:o .... ry Change Sol' 5 ..... 0< RCD I IDepthlFL Densityl 

C 
N 

~ I. TYPIO " Run (") Sample ) Consistlnc Remarks .! · " 5 o. • • RQO N •• Length ., y Colo Material Classification E 'ii ~ . 
Screened . • E • .! 

0< 

" · 1: • • lntlll"lal Rock .. " 0 
Hardness 

7 
I. ::;-

COlhOrc% 

'/ ~h·.:s i/f}. fln"- So.~~ Soil 
// ~.S- no MG&' ~v-~ (P,:ii6t ~.c ... - 3.c~ 

tf. 1/ k;. ~y.f, .so.",J.CN6t ~.I,S b 0 c 
7 , 

/ 
!] 7 70 

, \ Vi ~ ~ 
/ 'B.T.. . 

7 Set-~-=.'" 
7 tf.or_i.o <" 

/ W/;.... ~-t.f- 1 
/ 
7 w<>'R .. 5¢.vVW)e. 

1/ !tf.""". t.t. 0 -I' 0 

7 IJ!i; fI';l7 r...ci<:.D! Ci o· 17 

/' I Til'1!G ~ oCCC).3 

7 
/ 
1/ 
7 
/ 
// 

/' 
/' 
7 . 'M1en rock conng. enter rock brokeness . 

) 

So;( s W'l>f')' 
7i>'Y'G 69 rq. 

:LV..,i . 
-a,,)S fgol(7)..e~ 

>$""000 ff"'" 
/n B.~ole.. , . 
'fo:trbo ...... 
~Jk.r- .J 
~o ode\' 

- Indude monitor reading in 6 foot intelVals @ borehole. Inaease reading frequency if elevated reponse read. 
Remarks: ___________________________ _ 

Drilling Area ,..-_-, 
Background (ppm}:\L _-' 

Converted to Well: Yes No ____ _ WeIlLD. #: _________ _ 



BORING LOG Page_of_ 

COJECT NAME: _..=S::....!.,i .L~==~d:p~~ ____ BORING NUMBER: eN c.-p;) u¢?:-z 
OJECT NUMBER: _---1.tJ~O~I_"p,~~~ _____ DATE: s: a,E;. 5"1 
ILLING COMPANY' GEOLOGIST' 

DRILLING RIG: r:. 1 DRILLER: g.L. 
MATERIAL DESCRIPTION PIOIFID Reacftng (ppm, 

S.ampl Depth Blows I Solmple lithology U 
No. (Ft.) .. 0' Recovery Chang. son S 
and 0' ROD 1 (OepthlFl Densltyl N 

~ ~ Typlo Run ("I SOimple I Conslstenc C 
Remarks • " .. " .. 

ROD No. Length .. y Colo Material Classification S e ~ " " 0- e ~ Sc.,.ened 0' . • E ., 
• 0 ~ Intervai Roo' ., " Q 

Hardness 

/' u,,,,,,, ~ fI10Tsi 
'(;1... 7 /. <; F"""'-I >\. S i Ii} c/"-'-Y ~ ~O; I SIJ.w-.p lot.. .i 'q. 0 0 

.,,; ;7Y 

/' 6«o.v f. to f\'\C~. ~"'" .fu.1M, a.o -3 . .,) 
Lf 7 Cw<.T) 1=i>~ B' ~. OtJ6f/c()~ O;;(l <.<:..~,~ 

\ /' Ttrv-.c.. ~ loCl..~ 

/' f 

) / 17.0 \17 f3 
:;:.. 

7 i?\ 
... 

S:. 1-S:. ~ "-,, 

~ 
7 ~ .... 4.0~/,~ 

/ 
/ .s:-. LO~r-

1/ f!<-,,! 1/-.0 -/- </ 
7 ):.Dtt;)r ,..". - ~ 

1/ 
7 
/ w/;...z Lj'6~7 
7 
/' 
V Note~6ut- Bi t-

.. 

;/' struJ .... 111\ 
._d:: 

/ ()-"=).. t; Il<~ I~h. .... 
// .'k. iili.~" i f- r.n.q ~ 
/ 
,/, 
7 

Len rock conng, enter rock brokeness. 

- IndUde monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area ,..-__ ..., 
Background (ppm): ,--I _....J Rema~s: __________________ ~ ______________________ __ 

Converted to Well: Yes No ____ _ WeIlI.D. #: _________ _ 

f 



~ 

BORING LOG Page_of_ 

PROJECT NAME: -'So.,LLi.J}.1c><--p,.0,-7L-____ BORING NUMBER: GNG.;l.7 g¢'3 
PROJECT NUMBER: N ¢'t'a6. DATE: s::o- 0.( -s"-{ 
f'lRIl I INC:: r.()MPANY --C,L)!:4-=»--------GEOLOGIST ______ ~="-...L.~-----
-'''--'''- -_ .... .... ", 

DRILLING RIG: ?; ~L , DRILLER: Kl- . 
MATERIAL DESCRIPTION PIOJFIO R .. dlng (ppm) 

Sampl Depttl Blows I Samp", Uthology U 
No. 1Ft.) 6- or ReeOYIt)' Chmg8 Soil S 
and 0, RQD I (Deptl\lFt. Oensltyl N , 1. Typo~ C .. RUn \%) Sample ) Conslstenc Remarks • · ~ 

S 1i • 0 .. 
RQD No. LangUl e< y Colo Material Classification E 1i ~ . 

Sereened . • E e ~ 
0' ., • 0 't: 

Interval R~k ., .. 0 
Hardness 

7 b. "\ {r''''G ~-h .<.-..j\ £0._.0 Ie 0 0 0 

;;<: 1/ /·s- 1?""u,,,+, .$"'~ ~ .... Ioe i+r"", /.0-;;1,.6 

7 G-~<J\" (;.Je~ ?J &Fm3~i9'~ I-
Iy / 1/., of'. .so.."'~ ,wit Re<... /.'-/ I 0 0 ~ 0 

/ 
/ , . 

/ 7 /' ,~ V So.""'r>J~J) ~~ 
/ g,T 4· c '-").O 

, 

7 Ti vv-.-.., ~ 10 <;r 
,/ 

/ 5 -e.. t-S", r~e V\ 

7 ~Wl4. Q' - ). (.{ 

,/ UJ/I-. -0.. S. ~~ , 
/ ~ .:u/&~ .f-i l.f<.r 
,/ ~ 4<;00 ppM. 

/ , .... ~h,,1e.. 
,/ 

/ 
/ 
7 
/ 
"./ 

/ 
/ 
,/ 

• When rock conng, enter rock brokeness. 

•• Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area ..-_...., 
Background (ppm):i L _--' Remarks: ______________________ _ 

Converted to Well: Yes No ___ _ WeIlLD. #: _______ ---'-__ _ 



BORING LOG 
Page_of_ 

~OJECT NAME: ---'!'v~'-!...;kJ,.;,~,--d....::-.!..7.L.... ____ BORING NUMBER: G,uGP'! 7 R<6'1 
OJECT NUMBER: __________ DATE: _!2:&-::.;;d.,~-:..:"rL:=tL.. ____ _ 

_ HlING COMPANY' GEOLOGIST ... ~~-- - - - - -

DRILLING RIG: r~,,!O\OhQ DRILLER: i5. l ev..J 1-S; 

MATERIAL DESCRIPTION PIC/FlO Readint;l (ppm) 

S.mpl Oop'" Blows I Sampl. Uthology U 
No. (Ft.) S- 0< Reco\f8f)' enange SolI S and 0< RCD I (OapUtIFt. Densityl N 

~ i. c • ID Type 0 Run ,,,, Sample I Consistenc Remarks 0. - ID • RCD No. Length ... , Colo Material Classification 5 E 0. " . 
• ~ ~ Screened ., . 
VI E 5 • • Inrerval Roek " ID 

Hardneu 

---;7 1(r1W".~-k: o_ s, 
1/ 01,.0-

, 
~·"'<.:>~tc. ~ 

/ ~ ~r£,. \~ J< ILh .. 

If 1/ ul'\a.bt<'" ils <;() 

/ .$0; /SOow,pJe.r- &cJ. "-
/' iitW.t>t.. b 

'I 1/ 7.0 W;'l.. z. ~.) I w 71. "",-f SG "'. 1M 

/' ... 1..Gn "" 11.<::> f_ 7.6 
/' d-<;J=J~ 

- / .so..:;;.;Je ~T rr 
/ Y Ohl. 

/ 
/ 00YV1OleJ2 ~ 
1/ I~, .;!,.. t!<t<kJ7 

/ 17;;;'A-e: /60,.0 

/ 
// 

/ 
;7 
/ 
1/ 
1/ 
1/ 
7 

....... / 
hen rock. coring, enter rock brokeoess. 

- Indude monitor reading in 6 foot intervals @borehole. Increase reading frequency it elevated reponse read. Drilling Area ,.-_., 
RemarkS: Background (ppm): I~_..J 

Converted~t=o~vv~e~I1=:==~Y~e=s==========~N~O==========~vv~e~I~II~.D~.~#~:======================= 



BORING LOG Page_of_ 

PROJECT NAME: _.=:.s.:.!...i±L.::Sc:!.......Jft,~7~ _____ BORING NUMBER: C,N c., ).,) D'¢) 
PROJECT NUMBER: __________ DATE: Ii· Ql, -'1'1 
nR1I1 IN~ (':()MPANY' f::.t:r"\1 ("\r..I~T· .... .. -_.,.- -'"- ....... , .. _ ............. """'-'.v I • 

DRILLING RIG: -;;- ro(P. DRILLER: IS- f..d...:, IS 

MATERIAL DESCRIPTION PIOIFIO Rudin; {ppm, 

Sample Depth Blows I 5.1mpll l.ithology U 
No. (Ft.J .. '" Recovery Ching_ Sail S on. '" RaD I (OlpthIFt. Densityl N I L yp. 0 Run 1%) Sample ) Consist.nc C 

Remarks • " a "- - " RaD No. Length '" y Colo Material Classification S e a " -Screened ., . • E ~ .! 

" • ;: 
Intlrval Rock .a " c 

Hardness 
. 

. 

/' ~.,- A<~LJt-
/ 

~.S 
• c.. V 0 b-G-~T 

r7 y .. //.x,) S~nJy ctvy 
, 

3~o' JI1o/'~rr 

Lj 7 ~."( G-ro-.Y s; Iry c/oJ/ Jl101St 0 <) Q jQ 

/' Po.r k 6<c4' Ifl ~J. b 

---;/ Co:>-tS~ :>o.vx9. vi r.ovvo..tl. 

7 1/ 17,0 coo.rst ,~~u"--I CNe;-
---;/ )~. ) 

-;7 /. ".. 
If .. )/L ~,?6 54,-1 10 ~j.tr 

/ 1oc.e.tS'oli ~l-"Ij Ie. 
7 
/" s~ \j-So'"' e '"" 
/ ffru oM </,0 - 7 XJ 

f7 # 

---;:/ .so.VV\"J~ .,.J. 

/ 1-;7 ~FBr6~40J 
--.;/ ""J'J.<~: 164S"' 
1/ 
/ 
/ 
1/ 
r7 
7 
[7 
/'"' 

• When rock conng, enter rock. brokeneS5. 

.. Indude monitor reading in 6 foot intelVals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Background (ppm):r-I--Remarks: ______________________ _ 

Converted to Well: Yes No ___ _ Welll.D. #: _________ _ 



BORING LOG 
'-'ECTNANIE.: C./!~, ro,,-,-t, $; 1-< Z1 ~!NG. NUM8eR: ~/1r5f# 
~eCT NUMIlR: I .... IS; ::c..w..IT 

ORllllNG COMPANY: ::1&~' ~L;;;;;;:25 .. :;; ... :::::::::::GEOlOGlsT: --",...",---rr-----
Sf OftIL.L~'" - e 75 J DRILLING RIO: ~ to ~~RIAl DES=ar.PTION 

--,. ---
~ --, --- U 

"'. r .. -.. - • - .. - , - - c 

I i , • r ___ - t". - I c_ Remark. - "" ~ .. , CoIot 
_CIot_ • I - .. • - --

I /".-' ,k, to It ..,Ii", ...... 
i //' 
3 /" i, 

~-f ... __ -fJ 
'+ /. 

/ 
/' • 
. /" 
/,/~ 

/ 
./ 

/" 
/" 
./ 
// I 

// 
// 

/" 

/" 
/r 

,/" 

/' 
-'" 
/' 

/' 
// 

/ 
;/' 
/ 

~---. -~ ........... "'1I"IIIIfVIf'I • ~ ~~" r.""" Pt~ .. 4iftow....,.. ,.,..,..1'HId DIiIIing Ala 

~.~~.~~~~;;~;:::::~::::::::~;;,~~ ____ ~B:~~~::. ~(pp::m:):I~::-:~~ 
Converted to w.N. Y.. -r;;;;--- No VIIelII.O, .. _________ _ 

!lrp .J~i.s CS<JJ/) ~/IeJ!zl 



BORING LOG p~ ...L of ...i.- . 

PROJECT NAME: e ,Ge, <;i -f:~ <..1 8D~TERIN. G NUM8:,;E:;,.R;,;..: ..;f;;I+'!Tif""o.rcf>_r~ __ -
PROJECT NUMBER: '" L?l., , 
DRILLING COMPPo_"IY: --'<CS""' -2"'/ t.Lzj-""~;-~------GEOLOGIST: __ :Li...t..L.!....:.. _____ _ 

DRIlliNG RIG' <, -/ of" L 
~- ••• DRILLER' 

MATERIAL DESCRIPTION ---'-;:" - _ I - c _ 
U .... , r .. -.... ""- ... s - .. - I - - c ~ 

1 k r_ .. - 1"'1 - J c_ Rem.rIIs I I OQO No L ..... .. , Colo 
_Cln __ I I - " • - -H_ 

I .... / I~,". /-"k. S .0 ?f{ 01 If . ./ 

f\ 't. v/ 
7 /' r 

M .- 1/-" )01-

I.f /' "l J, 

~ /" 
L 
,// 

// 

/./ 

/ 
/ 
// 
// 
//' 

// 
,// 

, 
/' 

/' 

// 

/ 
// 

/ 
V'/ 

/' 
y/ 

/ . -'''''''<omo.''''''''''''' __ 
- Indud .. tnC'n,rtIr readl"t In 15 root lntetval1 to bOretw." tnc,~~4~ f~Itd!r.q ~r~ If .,.~ .... *~ repontl rtltId Drilling Area 

Background (ppm): .... , -.., Remarks: ----------------------------------
Converted to Well. Welt 1.0 .•. __________ _ 

.) 



BORING NO : }+1 <.up! 

OVERBURDEN MONITORING WELL SHEET 

1t-lt:LU GEOLOGIST 

r--------,.~---"'FiI===l_--·"t."V.ATIl">N OF TOP OF SURFACE CASING: 

4---t----EILE\rATION OF TOP OF RISER PIPE: 
.... 1---+--- STICK-UP TOP OF SURFACE CASING: 

l-1li1----+--- STICK-UP RISER PIPE: 
4f--t---I.D. OF SURFACE CASING,:..: _______ _ 

TY1'E OF SURFACE CASIN.;:G:,;.: ______ _ 

TYPE OF SURFACE SEAL: C;;e;:;::t: - Pus I.r-

::"""'--f---RI!;ER PIPE 1.0.: 
TY1'E OF RISER PIP E: 

BOREHOl.f DIAMETER: 
~----+-----TYPEOFSEA~L:~' _________________ ___ 

1==:t===ELEVAnON i DEPTH OF SEAL: 
... TY1'E OS SEAL: 6" "-"- s "- J 

4----r----~I"~TWTOPOFSANDPAC~ 

4 ___ + ___ e.l.f'JAllON J DEPTH TOP OF SCREEN: 

-----r---TyPE OF SCREEN: 

SLOT SIZE X LENGTH: 

LO. OF SCREEN: 
I ...... (I 

( C. ~ . 

~---+--- TYPE OF SAND PAC~ 

1----+---ELE1/Al'ION I DEPTHBOTTOM OF SCREEN: 
1----+---- ELEVATION I DEPTH BOTTOM OF SAND PAC~ 

TY1'E OF BACKFILL BELOW OaSERVATION 
WELL-

I-J-______ ....:===~~==r---ELEVATIONI DEPTH OF HOLE: I 



EnSafelAllen & Hoshall Monitoring Well NBCE065001 

Project Z(J£ E -IvoYCI oa,e L nate>;, 

'".~,,~ iSC SU'face 
Started at KXJO (K) ~f-IJ:) TOC 

7J (eelms! 

6.92 feel ms! 

J 
I at 1150 (K) , Depth 10' 2.78 feet roc .... 

5-

15-

20-

t 60 

2 BS 

4.14 feet ms! 
~ Wei Depth: 12.5; 
~ 2.5 to IL5 feet bgs 

GEOLOOIC EESCRIPTION 

Surface conditions: concrete walk 

muddy. dry to O1olsl. r.f8 
ld1a'l Oi: Clay: dark gray-Dlack, high organic content. fat. J" 

\
SOfl. moist to wet. low plasticity. H2S odor n°· 

o L-_-_M~N~sh~c~la~~~ ________________ ~1 I 

I OL Clay: Marsh clay as above. 

PT Peat: dark brown with ~ght~ root material 
and grass fibers, soft. moist. H2S odor. _.A 

o --t-~~~~~~~~==~-----+-~ 

PT 

Peat: as above with Interbedded clay laminae 
throughout 

3 100 0 

WELl DIAGRAM 

+ 

r 

1 
~L 

" ~ 
" 

1 

Page I of I 



c 

c 

EnSafe/Allen & Hosha/l Monitoring Well NBCE065003 

Project: .£U'C C ,r ~I F, 3TTII2-!i}N 
,SC 

Stated at XJ/5 aJ K) 

_&.rface 

T(X> 
Depth to c:r, 

8.3 '''_~ ,., 

-

-,--

15-

20-

j at I2(X) aJ '" 265feet roc 
4.2S"/D (7 I wilh <nil spoon 5.50 feet msI 

T ota! Wei Depth: /2.S feet bgs A .bn .... r;6ro 1""- =1 '12K)) 

T.Katka Wei Screerc 25 10 n.s feet bgs 

55 

2 100 

3 32 

4 87 

GEOLOGIC CESCRIPTION 

Surface conditions: concrete lol 

I] Cl.. Clay: black, silty, sandy, with wood fragments, 
OL wet, grading into dark gray to black, stiff, silty, 

~h low plasticity, wet clay. 
\~_--:-___ ~---l 

o Clay: gray, with increased sand content (very 
fine 10 fine), wen -sorted, gray. 

~,h Sand: gray, very fine to fine, well-sorted, Silty, r -,I 
,1'11'11":::::111 \ with some clay pods. saturated. 

a f- I ~ Clay: dark gray 10 black with fight gray silly -\.2 

~ ,ffi:l ~::~ae, low plasllclty, high organic content, F -1'1 

11~\c===============~r-~ 
Shelby tube (9.7 -ItT'): top and bottom--marsh 
clay as above. 

10 

~ ffi:l, Clay: marsh clay as above. 

~ Peat: brown, with golden to orange wood fibers 
o ""\ and grass, silty. high organic content, soft, wet, (f-s.9 

\ strong H2S odor, 
~~~------__________ -J 

, 

WElL DIAGRAM 

, 
~ 
u 
> ... 

r 
" " II 
l; 
~ -" 0; 

o o 
li ... 
o .... 
,,: 
u 
rn 
e 
~ 
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EnSafe/ Allen & Hosha/l 

Project .£""" C 

'" i sc 
Sta'ted at KJ55 on 6-/iF·(i5 

: 1140 on , 
[}1i1g Method: 4.25" ID "' 
[}fn!j' A/Jaltic frlng 

T. Kafka 

Monitoring Well NBCE065004 

IE; 
SL.-tace 8.3 teet ",51 

TOC 8.nf-'-
Depth to-GI 2.12 treiToc 

599 ---,;;et /1151 

Total Wei Depth: I2.5feet biis 
Wei Saeen: 2.5 to /IS feetbgs . 

Will DIAGRAM 

• 

L 

--

10--' - 2 

.... - 3 

15-

20-

45 5.8 

100 11 

GEOLOGIC CESCRIPTION 

Surface conditions: concrete pad 

~ ,§.ij:""\ Sand: light to dark gray, very fine to fine, silty, r~ 
~.l \ moderately well sorted, trace clay, wet. 

~--------~--~------~ 

Clay: dark gray 10 black wilh light gray silly 
laminae, low plasticity. some wood and grass 

~9r __ ~~fi~be~rs~,~so~ft~,~we~I~' __________________ -/r_W 

,1ft Clay: as above with extensive yellow to orange 

~O~L1r~b~r:ow:n~w~0:od~/~~~a=s'~f~ib~er~S~' ____________ --Ir~~9 
100 16.6 PT "\ Peal: brown 10 orange brown, exlensive wood r ~ 

; ,-and grass fibers. silly. wet. 
~~----~~----------~ 

r 
-~ 

1 
1 ;ti, 

~12 

.., 
" '" ., 
;0; 

-'-

l 
" 
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EnSafe/Allen & Hoshall Monitoring Well NBCE06504D 

Project: ZaE £ -. ,r " ' nfl, '<PAl 

C ,sc Slrtacei 8.5 feet III!iI 
St<rted at 1:J3O on 1-1Ir96 TOCI 8.41 teet my 

1200 on 1-1Ir96 Deoth to "" . ree! TOC "1>/0;0 

O"fng Method: (6.5" CXJ casha 3.8" ID r""'" "'" 144 feetmsl 
1#889) Total Wei oepu;: 39.1.- Iv>< 

B. 8ythe Wei Screen: 29.8 to 39.2 

§~ II :llh !f ~ § 
~ ! Will DIAGRAM 

i 1 tJ GEOlOGIC CESCRIPTION 
~ i 0 -' ~ .. Ii: !Ii 

~ Surface conditions: concrete 

b GIl Grayel: fight brown. cobbles and sDty medium 
'( GM sand. weL 

lJ~ Sand: brown, fine to medium, with some snty clay, 
moist. 

-"~ 

~Jf1 ..... Clay: dark gray, fat. firm, mol.L r -5 

I 70 11.5 
Clay: black, fat, moist, marsh clay. 

Ol 
I 
I 

Peat: brown, high organic content. ~ .. 
~ a: 
tJ 
> 

10- PT 
... -0 " ... 0 

.s: 6. 
u 

(J) 

0 
~ 

;}~ Sand: gray, fine to medium, no fines. moist. l. 
I 

m SW 

c 

'0. 2 86 3.4 

!:~~:: Sand: a. aboye. 

~11 ;::: SW 

:;~:~ , ,> 

:~~;~ ·~:o -- --
Page 1 of 3 



EnSafe/ Allen [; Hoshall Monitoring Well NBCE06504D 

Project ZcrE E - Nava = r 
,sc SIDace - 8.5. 

Stated at XJ30 011 H(}-96 TOC 8.4lfeet msl 
(' 1200 011 H9-96 Depth to Grou 6.9Tfeet roc 
O'iIilg Method: -i£i.s·-oo casiJa 3,8" ,Tn. ,;", at) r..rn, L44feetmsl 

O'iIilg I u"~ (:x..- c;ert #889) T ota! Wei Depth: 39.7 feet bas 

a EIythe Wei Screen: 29.8 to 392 : 

Ii Ii ~ ~ 8 '" ! WElL DIAGRAM 

1 
~ 

~ ~! 8 GEOLOGIC IESCRIPTION '" 
~ ~ ~ ~ 

:~ 

'::c sw 

-- -~ 
Peat: yellow to brown, 0 

Co 
PT ~ 

1 I '" ~ a: 
u 
> 
"-
0 

3 89 0 ; ,~ 
., 

'" Sand: gray. fine to medium, no fines, moist. -= ~ > Jl c: 
,'> a '" . .Q 

.: :6 SW 
N 

'::0 
.., c-

:~ 
Sand: brown to black. Intermixed with peat. firm 
to stiff. moist. 

30- 5M. 
PT 

- C-

t~ Sand: gray to brown, moist. 

Sl1 I 
, 

SM "" " " '" " 0. 

" '" Clay: gray. fat. stiff. moist--dewatered marsh 
-" t; " 

CJi 
~ II 

~ 

clay; Increase in sand content with depth to u ; OH > 
sandy clay/clayey sand of medium to high "-

4 100 \ plasticity. firm, r L",~ :2 
~ 

Sand: medium to coarse. clayey, 0 
ci . 

SC 

0. 

'" " '" 

~ 
\Lag deposit: gravelly P04 nodules and shell -n7 

c: 

r ...le.. " 
hash. silty. sandy. F 

c..;. --
Page 2 of 3 



EnSafelAllen c; Hoshall Monitoring Well NBCE06504D 

I § 
<;! WEll DIAGRAM 

1 ~ ~ 
I GEOlOGIC CESCRlPTlON 

0 ~ ~ .. Ii: 

Clay: gray, fat, firm to stiff, with fine sand and 
she:; hash laminae 1ntefsj>efied 
throughout--dewatered marsh clay. 

a 
~ 
~ 
.<: 

CH 

5 100 0 1 
Shelby tube 45-47,5': dewatered marsh clay as 

C above. 

6 tOO 

Page 3 of 3 



EnSafe/Allen [; Hoshall Monitoring Well NBCE065005 

-ProjeCt Z(X£ E - Nava Base OlaIFston CoorOOates: 23fl4/2.39 E. 317/8228 N , 
I ___ I: l"'J...~l CY"> 

Sx/ace Elevation: as feet msI LLA...ClUUl. 1.oI,I(]J~~IW+ ........ 

Started at 1300 on KJ-26-95 TOC E1evatia"C B.22 feet msI 
Carpleted at 1500 on KJ-26-95 Depth to GrOllldwater: 5.48 feel TOC Measu-ed: 3113196 
o-~ Method: 4.25" ID· fT.$· CO) HSA I>ith spit spoon GrCUlClwater Elevation: 2.74 feel msI 

o-~ Co!rpa'rf. AtJanti: frlli'lg (SC eel #120) Total Wei Depth: 12.5 feel bgs 

Geologst T. Kafka Wei Screen: 2.510 115 feet bgs 

I § 
'VI WElL DIAGRAM 

Ii ~ ~ ~ 
r 

~Iii ii i ] I GEOLOOIC [ESCRlPTlON S 

l!l~ ~ ~ ~ U) .. . , ;; 
0 

~ 5 ., 
Surface conditions: concrete aUeyway. i L 

~ 
-,~ I ... 

r ;;; 

" .. ., - .. '2 
.2 
c 

c .i - t 
., ., ., ., 

5 as ~ - , " ,!~ SM. \ Sand: dark gray to gray. very fine to fine. 

fr 
301 .. - ': 

2S _ ..... _ ... 1 .... 1 •• '--' ... 11_ .............. :u_ ............. I""UDU .......... D - . ,~ QL. 
1\ :;;'0;;' Q\<;;,,. "'"" .. ~"" , ....... <#11.'1, ........... ... • ... 1 .. 1 Y"'--, -.; I . ~ 0 - ': 

~ 
- , , Clay; dark gray to black. snty. moderately 

0 - . 
1 60 0 tS -.', a; 

\ plastic, soft, wel > - , ~ .~ ... - ': 
0 _ .. " .5 
,. c 

=.~. .. 
,,~ Clay; dark gray to dark brown. with wood fibers .r. .. 

QL. " ;;: ': /' and grass, silty. moderately plastic, wet. U) 

OH e =.~ 

f-'- 2 100 0 mop " Peat dark brown. soft. silty. with grass and J 
i-~ !. -.:. 

10- wood fibers, wet 

1 
- :. 
-': 

r- 2.5 ~ :~: ... :-:. Sand; light gray. very fine to fine. well-sorted, 

:',: Sf. silty, with grass and wood fibers. saturated; 

'''-::'. 
SM clayey len! at 11.3'. 

~ 3 100 0 ~ ':LJ: 

1 !!i!J '" .. 
" .., 
c 

" 
15-

"" » 
20-
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EnSafe/ AI/en & Hoshal/ Monitoring Well NBCE065007 

ProjeCt: ZClIE E -, 
,SC &"rface 8.6 feet msJ 

Started at 0900 aJ 9-n-96 TOC 8.3/ feet msJ 
I at 10315 aJ ",""1'-"'" Depth to~"';~ 2B3~ 

Q-IngMethoct 42)"JU .",.;;;,~SDOOf1 Gr 5A8teeimSi 
Q-Ing AtJcnfic D-iing ~~ 10"" "01 DepttC /3.3, 

J. Cooey Wei 3.3 to 123 feet biis 

b 'h !t 
>- § !3 1 Will DIAGRAM 

I 1 §i i ~ d GEOLOGIC CES01IPTION 

0 ~ ~ :::Jill .. D: 

~ Surface condiUons: Asphalt. t ! ~ 

" "\-~ 
PIO reading of 150 ppm In cuUings from 2.0 to 

u - I-> 
A. 

4.0 ft. 

t -r:- oo 

~" 
Sand: gray; fine to very fine. sheU hash 

S- SP throughouL 
c 

I 100 .. " " II 
~ 

'0 
0; ~ 

is $ 
0 ;: 

f-- u " c 

I:: 
> .. 

Sand; gray; very fine. A. 
., 

0 ;;; ... 
Silt: black; clayey. 

..: 
u 
III 

2 100 E . 
PIO reading spike of 1710 ppm In cullings from 

N 

10.0 to 13.0 fl. I 
1 f-r- ~ I" Sand; It.gray; very fine to fine; wlshell 

fragments. 
~ .. 

Clay: dark gray-black; silty. 
u 

CL " 
3 100 

c 

" 

20-
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APPENDIX C 

FIELD SAMPLING DATA SHEETS 



( it] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

c I Project Site Name: 

Page of 

Sample 10 No.: ,;l. 7 S t..b O? t!J/ 
Project No.: N~/.:z.6 

. 
Sample Location: c:.N c:. & 0"7 
Sampled By: e. c...ll.!~e~ o Surface Soil C.O.C. No.: 

J( Subsurface Soil 
o Sediment Type of Sample: 
o Other: ;t( Low Concentration 
o QA Sample Type: n High Concentration 

GRAB SAMPLE DATA: 

Date: lDp"'iJ'l.t ! 
Depth Interval ~b ~ Description (Sand, Slit. Clay. Molsture, etc.) 

Time: l~ 
/'+0;2.1 uf'-+- Ir"", sd/y $--4 rwe;.s1-Method: ,..,-A¥ 

Monitor Readlng (ppm):-

COMPOSITE SA.Y.PLE DATA: 

Date: Time Depth Interval Color Description (Sand, Slit, clal' Molsturo, etc.) 

Method: 

Monitor Readings 

(Range In ppm): 

I i I I 
SAMPLE COLLECTION INFORMATION: 

Anaty.l. Container Requirement. Collected Other 

8Jl.66 Vf>frs ~. G. YllC.ere$ 

~fiLea:}f-" l - ~"z., :rtU" 
l - /J.OZ, ;:r....,-

-r~11:: l - a: .. Oil, .:J<H' 
Tac.. .l- ~oz. J"M 
p()G tS:." - .. +f;u. ;r __ ,1 

e-m.4rt. s tz e.. l- 3;1.. "2. ::ru-

t I I 
OBSERVATIONS I NOTES: MAP: 

Circle If AppKcsbie: 

Si7~~.~ MSIMSD I Duplicate 10 No.: 



GROUNpWATERLEYELMEASUREMENTSHEET 

Project Name: 

We.ther CODditlone' __ "'h"-,,=l.e._ ... _1-f--II->.(-"oc.:b:...I......,-'<.v"'W\i:....::'­
Tidally lnnueDced, v.. No ) '" i G(. • 

w.Uor ElevatioD ot Total 
Piezometer Da .. Tim. RetereDce Point Well Depth 

Number Creet)· (t •• t)· 

1. .f:,rJ IUS 
S:t;~ n. ((, 

'l/-.'l. 16-r 12.'/) 
N6(£¥ti~'+ t,/-J,,,> i;ii>'1 .l{1 

• -(>'I-

'1/1.--3 'l'lf~ 'i' I 31- " ·oc.s-oqs 
q z,} '1 f? r; n.· 'if 

• All me~ents to !he nealeS!: 0 01 loot 

Project No.: 

Per.oDD.1: -:5~f ·b\.-~~~~~~~~~~~ 

Me •• urinc De.;.vI.:.:c:oe::.: ------------1 
Remark..: 

Water Level Thiem ... 0 Groundwater 
Indicator Re.dln r •• Produc Elevation Commenu 

(t •• t)· (l •• t)· (l •• t)· 

,. q-\ 

3.31.-
2.. 'L1.f. 

<.. :n 
S'.r:;:''f 

s .'2.."L. 

Page __ of __ 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 'ZQI!lC G SjK. c;n 
Project No.: Nal"Ve 

[] Domestic Well Data 
~Monitoring Well Data 
[] Other Well Type: 
o QA Sample Type: 

SAMPLING DATA: 

Date: q~~~.qq 

TIme: /1, ~/c>50 
Method: I..ow Flo.., 
nIIDt":':~ nATA. ,..-Uf'''''''' .... ".,.... 

Method: lL>u'l t='ltJl" 
Monitor Reading (ppm): -

Welt C~i:!'H Diameter & Material 

TYpe~;Y ?\Ie. 
Total Welt DePth (TO): \ I , , '1 

One Casing Volume(gallL): • b 
Start Purge (hrs): cA ~ ~ 
End Purge (hrs): \~ \ 

Total Purge TIme (min):o>~ (1'): 

Color 

VISUal 

.-1 .. " ..... 

Volume 

Initial 

1 

2 

3 

--....... 

Total Vol. Purged (gallL): "".;).!).z ~\ 
SAMPLE COLLECTION INFORWIlION: 

pH 

Standard 

1,.19 

pH 

t..c.~ 
1'1.\:11 
;'1. \~ 
1'7.1'1 

S.C. 

mS/cm 

?\.Y:>4 

S.C. 

b..~ 
D .. ~1 
b..~ 
f\_~ 

Temp. 

Degrees C 

~u,.1 

Temp. (C) 

~(; 
~5.'1 
~"Y.,. ?'\ 

.;;co. \ 

Sampie iD No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page+of 

J1 GLM QJ I r$ i 
(Nc'd-1Mc1! 
4b\§-.. 

[] Low Concentration 
[] High Concentration 

Turbidity DO Salinity Other 

NTIJ mgn % NA 

-10 \.3~ - -
Turbidity DO Salinity Other 

\C:I~ c:~4 - -
-\G \.~" - -
-\CL a.en - ~ 

-\a \ .. ~4 - -

f __ 

Analysis Preservative Container Requirements Collected 

iZf#O Hc.1 
Oix IL / 

I y; 

.3 X '101M I - Lx 

OBSERVATIONS I NOTES: 

Circle if Applicable: 

MS/MSD Duplicate 10 No.: 



GROUNDWATER SAMPLE LOG SHEET 

Page of ~ 

Pioject Slie Name: Z~!3~E:Sjk ;;2.1 Sample 10 No.: ~1GLX4>S~1 
Project No.: NO 12..(P Sample Location: NBcIi:- ,lo5:-maS 

Sampled By: 
[] Domestic Well Data C,O,C. No,: 

.li:' Monitoring Well Data Type of Sample: 
[J Other Well Type: [] Low Concentration 
[J QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Dale: , -2.)-''1 Color pH S.C. Temp. Turbidity 00 Salinity Other 

Time: 1100 Visual Standard mS/cm DtgnesC NTU m&IJ .. NA 

Method: I,o..J F 16"> 
PURGE DATA: 

Date: q -Z3-'l'l Volume pH S.C. Temp. (C) Turbidity 00 Salinity Other 

Method: L.~ FI~"l Initial l" .IJ .5g3 as'.s t;l D.25 - :~-
Monitor Reading (ppm): 1 leo.31 .6"6'(" ";11 • • a fZ I.:l"t - l.tl7 
Well Casing Diameter & Material 2 ~.'S'5 • ~2t" :1c..o ('3 l:t ./19 - iVt'-l 
Type: Q" PVc.. 3 IIS7 ./RIO d5.1 J;l, J·4c.- - 1/,11/ 
Total Well Depth (TO): 1 ~. '/0 
Static Water Level (Wl): }.QI;;! 

One Casing Volume(gaUL): I • "11 
Start Purge (hI'S): ()qOl~ ) 
End Purge (hrs): 

Total Purge Time (min): 

Total Vol. Purged (gaUL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

~Z(oO Hc.I 3)( '/0 .... 1 
'l)AI-I - ~ .. I /... 
M,1"Ic:. 101 .. 1;,\, Lx 

• ,L -'-itA N1,-H." " ItI 3 I( l{O "" ( 
Pt,.;O>l.$ - / " 

OBSER'v'ATiuNS j NOTES: 

OQ3e', Wtll PV~ drj£l.o'ld f""'P fu.ntcl ~i!f 
o "l 'l3: I.,) t\ I PJrlo1f re~huk 
0'\ 49: Wt,11 ~uraed cAIY~ I1.A<\d p"...,,,uI -h,.,YVleci ~f. 

J 
Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No,: 



GROUNDWATER SAMPLE LOG SHEET 

Page \ of ! 

Project Site Name: 'Z "J.1~ {; S ii-'f ./). 7 Sample 10 No.: .:n GlX, e I.f ~ ( 

Project No.: [\j QlkU> Sample Location: 
Sampled By: 

o Domestic Well Data C.O.C. No.: 
o Monitoring Well Data Type of Sample: 
[] Other Well Type: [] Low Concentration 
[) QA Sample Type: [) High Concentration 

SAMPLING DATA: 

Date: '1 - '2? , '1 Color pH S.C. Temp. Turbidity 00 Salinity Other 

Time: 1010 Visual Standard mSlcm DegreesC NTIJ mgII .. NA 
Melhod: l..vJ Flo""" q tllv 1.1, 0.5S7 2"7. '7.. n }. "/'1 - -
PURGE DATA: 

Date: ,,-':13- ~~ Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Melhod: ,,-w {:/~ Initial (p. q\D ".5'7Q 27.1 2b I. 2 1 - ....... 
Monitor Reading (ppm): 1 1.\ S' O. ~ '11 ~ l.~'1 ;11./ Q.O~ - l. ~1 
Well Casing Diameter & Material 2 7. 20 0, S'I& 21,0 1"'1 1,1'1 - :1'.'22-
Type: :;1" (JvC 3 i, /I 0.5"5'5 ~'7.1 J~ I ' '1 ~ - tL ~5 
Total Well Depth (TO): 1;/, </ , 
Static Water levei (v"ll)::;;.33 

One Casing Volume(gaVL): I. \., I 
Start Purge (hrs): 091 p., 
End Purge (hrs): "''lS'g 
Total Purge Time (min): Lf 0 
Total Vol. Purged (gaVL): Lj.~] 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements ColleC\8d 

'It bo HcL III 
YAH - VI 
Md",ls }~ "" 0 .? V 

OBSERVATIONS I NOTES: 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 



GROUNDWATER SAMPLE LOG SHEET 

Page} of I ) 

Project Site Name: Z .. ",e. E S .. k. 2' Sample ID No.: Q,GLI(4( 1)¢ I 
Project No,: !':,IQI'l.lP Sample Location: 

Sampled By: 
bI BkE:-a~:s-~~t> 

[) Domestic Well Data C,O,C, No.: 
[) Monitoring Well Data Type of Sample: 
[) Other Well Type: [] Low Concentration 
[) QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: '1-1.3- "t'\ Color pH S.C. Temp. Turbidity DO Salinity Other 

TIme: 10 I,;}. Visual Standard mS/cm I><greesC N11J mcJI .. NA 
Method: /..c.ol fl."') C\"r." " . ., 'I J • 'I ~ 2J.7.. 1'1 J. S'l( - -
PURGE DATA: 

Date: <:j -Z3 - 'f't Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: \.0""> Aow Initial 1 •. 1. .. 1 1.38 "'3.;;1 ,t;)'7 1.73 - -
Monitor Reading (ppm): 1 It,.7 "3 1. ~/'2 1'1.1 1'3 1.5''1 ~ 1 • Iv 
Well Casing Diameler & Material 2 \0. ~:l 1 . '1l", 2;.'1 2g :1. JV -.J "] .1-
Type: Z ,. PVc.. 3 1..74 I. "I ~ ~ J. '2 ) ~ ). !:i8 - 1./. 'g' 
Total Wen Depth (TO): 3"1. fD Z 

Static Water le'fe! (WL): 5. ~'f 
One Casing Volume(gaVL): lilt! 
Start Purge (hrs): 0"120 ) 
End Purge (hrs): 0"15'2 
Total Purge Time (min): 7_:2 
Total Vol. Purged (gaUL): o.J. '8 
SAMPLE COLLECTION IN FORMA TION: 

Analysis Preservative Container Requirements Cqliecl8d 

nl!() I.{c.I ", 
'PAH - I" I 
AA .. J..lr HNOt J 

OBSERVA liONS I NOTES: 

;I( f: . 
.... <,3" ~i~ Street1 vol "»-ItS t.t5S"W\''''j I O.(.J . .s<X~eM . 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 



GROUNDWATER SAMPLE LOG SHEET 

C Page of 
·~I --------------------------------~~~ 

Project Site Name: ZOV)!:, £ .si~ J.I Sample ID No.: on G L:X. rJ.1 rl.l 
Project No.: NQIZlb Sample Location: hlBc.E - !l!l!5-!14:7 

Sampled By: 
[] Domestic Well Data C.O.C. No.: 

';Q: Monitoring Well Data Type of Sample: 
[] Other Well Type: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: q .?? AQ Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: If 2.(" Visual Standard mS/cm Degrees C NTU mgll % NA 

Method: L".. ~ I D.AJ LV"",r b .'1 ,. 3-'1 7--Z ."l- \\ t. ,,~ - -
PURGE DATA: 

Date: "1-2.3-'1"1 Volume pH S.C. Temp. (q Turbidity DO \Sallnlty Other 

Method: /..ow f='lo,,", Initial C. 1''1- .~~ 2.b.~ g /. ~2- ...---
(. .1'~ .rf'W '2-~ , I 1<P I. z.. r -Monitor Reading (ppm): 1 

Well Casing Diameter & Material 2 , .,»5 .,,:(:}'i, 1...'1,. <P 11 1.01 -
Type: ,:}" PVc. 3 (,."\" .1-('1 1.~ .1- 1\ I . ., 1. -
Total Well Oepth (TO): I 3. I , .. 
Static \.A!st~r Lev~! (,Aft ... ): ~. 3 l. 

One Casing Volume(gaUL): /.5''1-
Start Purge (hrs): l¢lt; c 
End Purge (hrs): I <P 5Q 
Total Purge Time (min): '.'t~ 

Total Vol. Purged (gal/L): ~ 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

'6Z~O -lie I ~ )C. 40 ..... ' 
PA\.l - '2-x. / 1+lL-. 
"A.l..!c:. H~1 I X l-s I-h-
1:>,~SoI~ Mt.J..~ l.JCI ~ )<.. 4<:> _l 

AlA:.." ,L - I "'- .s l+t-. 

"-

OBSERVA liONS I NOTES: 

n·1b . S' Z 

3·32- j.e'! -' ,.... 
~ \~ ~~ '<f 

'if~ 
Circle If Applicable: 1-> r' Signature(s): 

MS/MSD Duplicate 10 No.: 



GROUNDWATER SAMPLE LOG SHEET 

Page \ of...L " 

Projeci Siie Name: -Zo ",e r;;: ~;k ;;n Sample ID No.: c!J.7 t; I.:x ~..3 (ll 
Project No.: ~\f)l1,(o Sample Location: 1':l!:!C~ -d:t>~ 

Sampled By: .')~\::L 
[] Domestic Well Data C.O.C. No.: 
.Il\ Monitoring Well Data Type of Sample: 
[] Other Well Type: [] Low Concentration 
II QA Sample Type: (] High Concentration 

SAMPLING DATA: 

Date: ~ .~~.~,\ Color pH S.C. Temp. Turbidity 00 Salinity Other 

Time: \6 Ie:, Visual Standard mS/on DogroesC NTU mcJl .. NA 
Method: t>~(",;""-\",,,H(r It- Ie.!).., 1~.C\4 0.(,,"71 ~>7.~ ..:£o\D tI. '!'">~ 
PURGE DATA: P''''''''II~ 

Date: C\ -~~.~ Volume pH S.C. Temp.IC) Turbidity 00 Salinity Other 

Method: 'i?e. " sliQ~':'~ Initial '6.<;.,"t D.Cs.H ..;::>"'"/. '0 (j, O. Q)'( 

Monitor Reading (ppm): 1 '"5l-. '1'S C\~~ 1:\'"1. I :'\ \ . \("\ 
Well Casing Diameter & Material 2 '?~~ ~~\ ,,;:)1.<;) 'S (\~3 
Type: ~" P\lC 3 ~.<\1 b.G:,\i". <»'1. \ .~ C"\.~c. -
Total Well Deplh (TO): /2..43 4 ,{p.4 b.a.1 \ ';;''l.'' \() 6.~ 
Slatic Water Level (Wl): 2.."L'f 

One ~~Olume(gaVL): \ • ~ .... . \ r-- (1' "i 
Start P;;"rge (hrs): ....r. ... '-' '- H--
End Purge (hrs): ci\~ 1 IV v I--. 

) 
Total Purge Time (min):~", M~ r---.-.. 
Total Vol. Purged (galll): ""Co a ... ........ r--.. 
SAMPLE COLLECTION INFOR/otATION: 

Analysis Preservative Container Requirements Collected 

,\Ct " .. I .1.-. II" c.. \\C.. \ \ u. "C.. r~) 4(").....,l ". ~\<.., \If> <:.. 

"'p.. ... u..~ L 0:;,'\ \ t t.. (" , ,\, 
Mci»..\c.. ,h!" .\/;.""( C\"\ l_1.., \>l ,.v~ -\.. 

~ 

.. 
OBSERVATIONS I NOTES: 

.. 

Circle if Applicable: 

Si~~ QIP MS/MSD Duplicate 10 No.: 

I 



C (etra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Page 1 of '] 

Project Site Name: "' 1>'1~ E .)·r~ 1 I 
,.., 

V"' .... l·1 ..." " Sam~le ID No.: .... I VI 
--rrl A~ 1 

Project No.: NOI'Z.(P Sam~le Location: ) .... 1\'" 01 
Sampled By: ,tJ -r ~ T:iA Duplicate: 0 
Field Analyst: -::r"J.M ~ 'rA, .. Blank: 0 
Field Form Checked as per QNQC Checklist (initials): 'Y\-'\to-
SP.MPUNGDATIU_~~!~_~~~'·_!'·"';~·"t~w.~'~"'i!:iI!l-:r""'··!i!I'_~iif! > _ __ o"j_, .~ _ ,,_> _ """_,, ','_" ., ""., ' __ ,.,..~ • ," ~.' '*" ~'"Il)J' ,~_' _.<!' ,_ '''''''', ,,~_.,~J;r<i!"'~-~_~~,;';;'>h, '!!l;k'~"_ "~-,,,_-.'<, :~_, ·~"'i:,~""f:, __ "·_-",,.g~A~. -_.,'lj_ ... < .' .,,' ~,"" _',. C,'. '" _ '" .. ","lij ~_ . ,,><1':;:; 

Date: Ci -l]-'''1 Color ORP (Eh) S.C. Temp. Turbidity DO Sal. pH 

T"",,: 105"0 <VJSUaIl (+1· my) (mS/cm) ('C) (NTU) (Met..-, JD2iI) ('lI» (SU) 

Method: vow ~1tN<J cl~'"" - o. 3C~ :2\, . I -10 ). 1lf -.. 7.1 ~ 
SAMPl.E'COLlECTIONlAlWkYSIS tNFORMA~~"'·\!.""'~Il'/ii,'1'i!!I'"~!IiI:I!!~ill'·~'~··'"'·~~l'liI"".'i\~!!li!!!i!;' "'!lIiB!l!!~' '""" ~-< _,~ ,:. _ ' ___ "". , ___ "'~ - __ , , __ • .- ••.•• .-;, 'Y~A_: . .- -, ·~;;'~""""-'_'.'i~;i,,,,_.}"r,,,,,r<ITif:1Xf.;,G',,,;: 't\;!,'ti:!,mt~,~~';'.:_;'-~, .• !(J~t.·_ .. , ,_. ",-,-_',,_~htb ,t,·_ "->" %"~~t~~?;~'jj: 

Dissolved Oxygen: - !log Equipment: HACH Digital Tltrator OX-DT GHEMetriCS (Range: 0-1 rngILJ) Analysis Time: 

Range Used: Range Sample Vol, ICartridge Muftipller Titration Count I Multfol1er 1 Concentration 

0 I·S mg/L 200 rnI 0.2OON 0.01 x 0,01 z mail 

0 2-10 rngIL l00ml 0.2OON 0.02 x 0.02 = rngIL 

CHEMe1rIcs: O.l.ImgIL 

Notes: 

Alkalinity: Analysis Time: Ie) 3~ 
Equipment ~CH Digttal Trtrator AL-DT.J CHEMetrics (Range: mglL) Fiftered: 0 

Range Used: Range Sample Vol. Cartridge Muftipller Trtratlon Count Mu1IIpl1er Concentration 

0 1 ().4() rngIL l00ml 0.1600 N 0,1 & x 0.1 = rngIL 

L 40-160 mgIL 25ml 0,1600 N 0,4 & x 0,4 = rngIL 

~ 1 00-'I0O rngIL l00ml 1.600 N 1,0 0 & loll I X 1,0 = ~'11 mgIL 

0 21JO.6OO rngIL 50ml 1.600 N 2.0 & x20 • rngIL 

0 5O().2QOO mgIL 20ml 1.600 N S,O & xS.O = rngIL 

0 1000-4000 mgIL 10ml 1.600 N 10,0 & x 10,0 = rngIL 

Parameter. Hydroxide Carbonate Bicarbonate 

Relationship: 0 0 :1 I.f I 
CHEMetrics: mgIL 

Notes: 

Standard Additions: 0 nrant Molarity: Digits Required: 1st.: 2nd,: 3rd.: 

Carbon Dioxide: 

Equipment CHACH Digital Trtrator CA-DT) CHEMetrics (Range: mgIL) Analysis Time: II 02. ----------Range Used: Range Sample Vol. ICartridge I Multiplier nration Count 1 1 Concentration 

0 1 ().5() mgIL 200 rnI O,3636N 0.1 x 0.1 = mgIL 

0 2O-100mgIL 100 rnI O,3636N 0.2 x 0.2 . mgIL 

lOO-'1OOm~ 200m! 3.636N 1.0 x 1.0 = mail 

Y.. 200-1000 mgIL 100 rnI 3.636N 2,0 IO"V x20 z 2/2 mgIL 

CHEMeIrics: mgIL 

Noles: 

Standard Additions: 0 TItrant Molarity: Digits Required: 1 st.: 2nd,: 3rd,: 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

Project Site Name: 

Project No.: 

Sampled By: 

Field Analyst: 

Field Form Checked as per ONQC Checklist (initials): 
'-,..---..-=-./"1-" 

Sample 10 No.: 2--nL M !l> I </:>. I 
Sample Location: (UC2..1-rr...\U-l 
Duplicate: 0 
Blank: 0 

SAMPLE COL1.ECTIOr,uANAL YSIS INFORMATlot./~~~~~(t~~cIIi~~,:~;'(~!1AA1'';f.<:<,*l'iiw.:#!;,l~KS~i~~~fj1,l;~!!l>'i!ii~f~Wl!.; 

Sulfide (Szl: 

Equipment: DR-700 DR-a':i!? HS-C Color Chart 

ProgramIModule: 610nm 93 

Concentration: _..:::ft>:..,' .:..' cr,.:..·..::L=:-_mg/L 

Notes: 

Sulfate (SOIl: 

Equipment: ~ DR-8 __ Other. 

HS-WR Color Wheel 

other: 

Analysis Time: ( D ? I 

FiKered: U 

ProgramIModule: ~ ________ _ 

Concentration: mglL ------. 
Analysis Time: ____ _ 

FiKered: 0 

Standard Solution: 

Standard Additions: 

Notes: 

Nitrite (NOz-oN): 

o 
o 

Equipment: DR-700 

ProgramlModule: 

Resulls: __ _ ----Dlgtts Required: 0.1m1: ___ 0.2ml:. ___ O.3m1: __ _ 

DR-a:!~ 
60 

Other. 

Analysis Time: 21' 3 4> 
FiKered: 

Concentration: ¢ ,;f; l!S , mgIL Reagent Blank Correction: 0 
Standard Solution: 0 ResuRs: 0 

Notes: 

Nitrate (NO.-·N): 

Equipment: 

ProgramlModule: 

Concentration: 

Standard Solution: 

DR-700 

55 

______ mglL 

Analysis Tone: =;--__ _ 

FiRered: 0 other: 

.. _. II 
Nitrtte Interference Treatment: LJ 

Standard Additions: 

o 
o 

Resutts: ___ Reagent Blank Correction: 0 
DigRo Required: 0.1 ml:. ___ 0.2mI: ___ ~0.;3m1;:: ::::::::---______ _ 

Notes: 

-



c Tetra Tech NUS,lnc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
pageJ of 3 

Project Site Name: ~ eu.\.. 2..7- Sam[!le ID No.: 2.T/rhL (Y) r6 I <-t I 
Project No.: c:P (2..~ Sam[!le Location: 2"'1- /Vlw I 

Sampled By: '37Jr/ ft I YI"I In- Duplicate: 0 
Field Analyst: .J"k/ J7vI. ' Blank: 0 
Field Form Checked as per OA/OC Checklist (initials): I ("" """" /'l J 

S~~LE':CQ~Cl1PNlANALYSJS INfO_RMATION~~~;~~~~~~i~~~\4"~~l'2~~!~~~{i~~,~~1"':~{lf;:~:~i~r;,;ttr:t~:-\;~~!~~;~~,:~5ii:i!~~1~~~~~;b~~f;;;~~~~nWi~ 

Manganese IMn2+): 

Equipment: DR-700 DR.a'jp HACH MN-5 Other. Analysis Time: l (¢" 
ProgramIModule: 525nm 41 

Concentration: ¢- I mgll Finered: 0 
Digestion: U 

Stan dard Solution: 0 Results: Reagent Blank Correction: D 
Standard Additions: 0 Digits Required: 0.1 mt O.2mt 0.3m1: 

Notes: 

Ferrous Iron (Fe2+): 

Equipment DR-700 DR-819 IR-1BC Color Wheel Other: AnalYSis Time: I t;I 'f( 

ProgramlModule: SOOnm 33 

Concentration: ¢.¢s mglL Filtered: 0 
Notes: 

Hydrogen Sulfide IH,s): 

Equipment: ~ Other: Analysis TIme: }/¢"'i 

Concentration: b mgll Exceeded 5.0 mgIl range on color chart: 0 
Notes: 

QA/QC Checklist: 

~ All data fields have been completed as necessary: 

~ Correct measurement units are cited in the SAMPLING DATA block: 

Mulitplication is correct for each MuttipHer table: ~ 
~ Final calulated concentration is within the appropriate Range Used block: 

Alkalinity Relationship is determined appropriatly as per manufacturer instructions: ~ 
OA/OC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: W 
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: (jJ-'" 
Title block is initialized by person who performed the QA/OC Ckecklist: a;;r-



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
rIT~~~~~T~ec~h~N~U~S~'I~nc~' _______________ '_' ___________ ~ __ G __________ -------------~---r~~~a~ge~=I~o~f-~~-,1 ~ 

Project Site Name: C/VC ~. It--\: '1'1 ---Zovr~ c: Sam~le 10 No.: '? I v" ... )!OSo} 

Project No.: 1\1017.10 Sam~le Location: ~W){bS 

SamJ)led By: TNT ~ JJ-"'\ Duplicate: 0 
Field Analyst: :J"J-M} T-t IIA Blank: 0 
Field Fonn Checked as per QA/QC Checklist (initials): JJ/~ . 

SAM~LlNGDAr!\!Q~\l:_;lj~j,~~~?"f{!.(~JIi'_~_t~~;Ii'oR~~~iI:~~;'!4!f,)~'il";(~i!i!!l:~~j;; 

Date: fi -lJ-<tCl, Color ORP (Eh) S.C. Temp. TurbldHy DO Sal. pH 

Time: I 100 (VISUal) (+/-mv) (mS/em) ('C) (NTIl) (Meter, mgll) ('11» (SU) 

Method: l-o '" F {avJ c\ e ~ V" - 0, \I,. ::2$", ., 12 ';J , Y I.J ~ t..5'l 
S~MPLE-C.OLLECTJONlANA1.YSIS,1.NW::ORMArIQ~*~~%~~~"~~4~~~~'~~:t;~!~f~~!:~~'X£~~i~fff,~~i~~~!~i~,:i!fi:1r~&.J~£~1ti~~~~rX:t$r~_l~"~~i~®~~~{g!~1';? 

uissoived Oxygen: 
Equipment: HACH Digital Trtrator OX-DT ~ CH':.M~rics (Range: Hlmgl"0 Analysis nme: II 2'"] 

Range Used: Range I Sample Vol. I Cartridge Multiplier nratlon Count I Multiplier I Concentration 

0 1-5 mg/l 200ml 0.2OON 0.01 x 0.01 = mg/l 

0 2-10 mg/l l00ml 0.2OON 0.02 x 0.02 = mg/l 

CHEMetrics: ? 0 mg/l 

Notes: 

Alkalinity: Analysls nme: loSo 
EqUipment: ~CH DiiiTtal Tftrator AL-~ CHEMetrics (Range: mg/l) Flttered: 0 ) 

Range Used: Range Sample VoL I Cartridge I MuttJpner Titration Count MultipHer I Concentration 

0 10-40 mglL l00ml 0.1600 N 0.1 & xO.l = mg/l 

[ y 40-160 mg/l 25ml 0.1600 N 0.4 & x 0.4 = mg/l 

~ 100-400 mg/l l00ml 1.600 N I.D 0 & J 0 5 x 1.0 = ';)'05mg/l 

0 200-600 mg/l SOml 1.600 N 2.D & x 2.0 = mg/l 

0 500-2000 mg/L 20ml 1.600 N 5.0 & x 5.0 = mg/l 

0 1000-4000 mgIL 10ml 1.600 N 10.0 & x 10.0 = mg/l 

Pa~meter: Hydroxide Carbonate Bicarbonate 

Relationship: 0 0 -:los 
CHEM~cs: mg/l 

No!es: 

standard Additions: LJ Uran! Molarity: Digits Required: 1 st.: 2nd.: 3rd.: 

Carbon Dioxide: 

Equipment ~ CHEMetrics (Range: mg/l) Analysis TIIJIe; II ~, 

I Range Used: Range Sample Vol. Cartridge I Muttlpller n~tion Count I concentration 

0 10-50 mg/l 200ml 0.3636 N 0.1 xO.l c mg/l 

[ V 20-100 mg/l l00ml O.3636N 0.2 x 0.2 = -mgII. 

~ 100-400 mg/l 200ml 3.636N 1.0 ;) Os x 1.0 = lO1mg/l 

0 200-1000 mgIL looml 3.636N 2.0 x2.0 c mg/l 

CHE~rics: mg/l 

Notes: 

Standard Addttions: 0 Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.: 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

pageQof3 c:::: folia Tech NUS,lnc. 

Project Siie Name: '7-1~ L--t- Sample 10 No.: £. -p:, 1-)( re. 5 cP I 
Project No.: ch(2.~ Sam~le Location: Il.I geE" - D(.S -..:/> ~~ 
Sampled By: .:::J4-i.n: {7"" I r-r Duplicate: 0 
Field Analyst: ..:J7f...1 ..FIlA Blank: 0 
Field Form Checked as per QAlOC Checklist (initials): I <::--v::::L I 

SAMp'lJ:.Cot!tECl1ONI~ALY$~JNF:()RMATI0N;:~~~~~~jt.t1c~~ft,r{ftr~l~~t~\~~i;~:~~~J~t;ff;';'~~~,&)~'h:11f~~~~~~~~~{~~~;}!B: 

Sulfide (521: 
Equipment DR-700 DR-8:\? HS·C Color Chart HS·WR Color Wheel Analysis Time: (01 ?-

ProgramIModule: Bl0nm 93 Olher: 

n< .>1 ? mgiL Filtered: 
,...., 

COFiceniration: ...,.,. . ...,,- LJ 

Notes: 

SUlfate~~ 
Equipment DR·7 DR-8 -- 01her: Analysis Time: 

ProgramIModule: 91 

Concentration: mg/I. Fmered: 0 

c Siandard Solullon: 0 Results: -----------Standard Additions: 0 Digits Required: O.lml: O.2m!: O.3m!: 

Notes: 

Nitrite (N02'-N): Analysis Time: II ~ l 
Equipment: DR-700 DR4~ Other: Fmered: 0 
ProgramIModule: 60 

Concentration: tP.¢ ':1.2.... mgll Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Notes: 

Nitrate (N03' : Analysis TIme: 

Equipment: DR·7 DR-8 -- Other. Filtered: 0 
ProgramIModule: 

Concentration: mgll 

Nitrite Inteifeience TieaL1ieiit D 
Standard Solution: 0 Resufts: Reagent Blank Correction: 0 
Standard Addftions: 0 Digfts Required: O.lml: O.2m!: O.3mJ: 

Notes: 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
page? of3 

Project Site Name: ~\~ 2-'::1... SamEle ID No.: '21-EJLt, ¢.I)<P; 
Project No.: d (2 c:: SamEle Location: --- JJ3eJ; obS:: 
Samoled Bv: .::J;l>r-ITM 1~7 ,~ Duplicate: 0 
Field Analyst: .'TA-I . .;,..... Blank: 0 
Field Form Checked as per QA/QC Checklist (initials): ~ I 

SAMPLE::COLLECTJON1A~Aly.s)S-INFORMATION~'~~~~~"~~~"JfM!~~\i~~~~~lt~~1Nf):~~!~~~;Hi~~{{;j1t~~~!tj~~~~jf~lk~1~'~i.M~'if~;~~·K£~-

Manganese (Mn'.): 

Equipment: DR-700 DR-8~!, HACH MN-5 Other. Analysis Time: lr¢r 
ProgramlModuie: 525nm 41 

Concentration: ,p,§, mgll FiKered: 0 
~ 

DIgestion: U 
Standard Solution: 0 Resutts: Reagent Blank Correction: 0 
Standard AddHions: 0 DigHs Required: 0.1 ml: 0.2m!: 0.3ml: 

Notes: 

Ferrous Iron (Fe2+): 

Equipment: OR~700 DR-85.9 IR-1BC Color Wheel other. Analysis Time: lq,Y7-
ProgramIModuie: 500nm 33 

Concentration: ~. ;'¢ mgll FiKered: 0 
Notes: ·LrM/r 

Hydrogen Sulfide (H2S): 

Equipmen1: ~ Other: Analysis Time: (U~ 

Concentration: 0 mglL Exceeded 5.0 mgIL range on color chart: 0 
Notes: 

QA/QC Checklist: 

~ All data fields have been completed as necessary: 

~ Correct measurement units are cited in the SAMPLING DATA block: 

Mulitplication is correct for each MuNiplier table: W 
~ Final calulated concentration is within the appropriate Range Used block: 

Alkalinity Relationship is determined appropriatly as per manufacturer instructions: 0.--
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the ~ct planning documents: IT 
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 

Title block is initialized by person who performed the Ql>JQC Ckecklist: g--

fP 

I 
) 

.,-, 

) 



'. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Page lOfJ " Tetra Tech NUS, Inc. 

~I 
Project Site Name: -z.oV\~ IS S"H·-e 'l -, .... o-L)( 070 I SamE'e ID No.: II' I " ...,r 

Project No.: 1\\ 0 IZ<O SamE'e Location: fo1 \'\I 'f.. iJ I 
Sampled By: T~T It ..,-J"" Duplicate: 0 
Field Analyst: 07..M. \- TA fifo. Blank: 0 
Field Form Checked as per QA/QC Checklist (initials): ~rr-

s~,..r.LJN~~rl!.W~J.~fliJ!f,~~l-lll1i!f1:~IiI;/I;l1.l1>.~~It~~_iIMl!jjf1ll!!fj1lr~!f!~'!il!a,'l:~fj;i,1l>Aili11l~~~~~lI! 

Date: q ~l)-~q Color ORP (Eh) S.C. Temp. Turbidity DO Sal. pH 

Time: J}? ~ (VISUal) (+/. my) (mS/an) ('C) (NTU) (Meter, mail) (%) (SU) 

Method: L~ Ii)"""'" tl,qrU - o. ,I.' ;.18.7. 1 I ) . .)5 ,...- lb. q 
s,o.W1CE'COI:L.E!<TJPNlA~YSIS;lN!,PRMATlQlfil1l1_~11'Ii!<'I,1i1f~.iljl,!!>~~~~;\'l<1'i'_~~i1li'i~~i1>il!~~~~fii!!:: 

Dissoived Oxygen: 
) ) I] Equipment: HACH Dig~al nrator OX-DT ~EMetriCS (Range: '0-1 m;ii:)) Analysis llme: 

Range Used: Range I Sample Vol. Cartridge I Multiplier Titration Count I Multiplier I Concentration 

0 1-5 mg/L 200 mI 0.200 N 0.01 x 0.01 = mgIl. 

0 2·10 mg/L 100ml 0.200 N 0.02 x 0.02 • mg/L 

CHEMetries: 1.0 mg/L 

Notes: 

Alkalinity: Analysis TIme: I ~ ~ 5' 
Equipment: HACH Dig"1 nrator AL-V CHEMetrics (Range: mgIL) Fi~ered: 0 

Range Used: Range Sample VoL Cartridge Mu~lplier T~ration Count Multiplier Concentration 

0 10-40 mg/L l00ml 0.1600 N 0.1 & xO.1 . mg/L 

4O-160mg/L 25ml 0.1600 N 0.4 & xO.4 = mg/L 

~ 100-400 mg/L 100 mI 1.600 N 1.0 0 & ~'1~ X 1.0 = 3'l1mQIL 

0 201J.800 mg/L SOml 1.600 N 2.0 & x 2.0 = mg/L 

0 500-2000 mg/L 20ml 1.600 N 5.0 & x 5.0 = mg/L 

0 1000-4000 mgIL 10ml 1.600 N 10.0 & x 10.0 = mg/L 

Parameter: Hydroxide Carbonate Bicarbonate 

Relationship: 0 I:! '3'43 
CHEMetrics: mgIL 

Notes: 

Standard Additions: 0 Trtrant Molarity: Dlgrts Required: 1 st.: 2nd.: 3<d.: 

Carbon Dioxide: 
II '1 b 

Equipment: ~CH DigK~1 Trtrator CA.:'§D CHEMetrics (Range: mg/L) Analysis TIme: 

Range Used: Range I Sample Vol. ICartridge Multiplier Tftration Count I Concentration 

0 1()'50 mg/L 200 mI 0.3636 N 0.1 x 0.1 = mgIL 

0 20-1 00 mg/L 100ml O.3636N 0.2 xO.2 • mgIL 

100-400 mg/L 200 ml 3.636N 1.0 x 1.0 = ITIlJII.. 
['j 200-1000 mgIL 100 mI 3.636 N 2.0 I 1 5' x 2.0 • 2'30 mgIL 

CHEMetrics: mg/L 

Noles: 

Standard Additions: [J nr&nt Molarity: Digrts Required: 1st.: 2nd.: 3<d.: 



Tetra Tech NUS, Inc. 

DR-7OO 

610nm 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

"j ;-. 

DR-a j.9 HS-C Color Chart 

93 

Duplicate: 0 
~;::ZIBlank: 0 

HS-WR Cotor Wheel 

other. 

Analysis TIme: I ¢ "S P 

-I!.P::":' ",-,1Il::..:2=-_mgtL Fi~ered: 0 

ulfate (SOil: 

ISt.lndard Solution: 

ISt"ndord AddRions: 

(NOi-N): 

o 
o 

DR-7oo 

DR-a other. Analysis Time: ____ _ 

Fittered: 0 

Results: __ _ 

Digfts Required: O.lml:. ___ 0.2m1:, ___ 0.3mI:, __ _ 

DR-a1~ 
60 

mgtL 

OR-a 

Other: 

Other. 

Analysis TlI11e: I , 2.. C, 

FiRered: 0 

Reagent Blank Correction: 0 
Standard Solution: n Results: 0 

Analysis Time: = ___ _ 
FiRered: 0 

______ mgtL 

IStalndard Solution: 

IStalndard Adartions: 

o 
o 

Results: ---
Oigfts Required: 0.1 ml:,_~_ 0.2m1:, __ _ 

,-, 
Nitrite Interference Treatment: U 

Reagent Blank Correction: 0 



• 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
pagelof '3 C"· Tetra Tech NUS,lnc. 

" I 
Project Site Name: 'S-tJ.e.. 2-+ Sample ID No.: L. r-' . r ' 1 £, A #i ; 
Project No.: o( 2-(. Sample Location: tJ. ~ u: - (1,6., - tJ.a:,-:r-
Sampled By: .Yit:I ~ / J7o.. / ,r Duplicate: 0 
Field Analyst: JPr/YNt. Blank: 0 
Field Form Checked as per OAtOC Checklist (initials): I N I 

!s~_Pl-E!,CQL'LE~TION1AN~Y~I$·'NFORMATlot;.I;ff~~'!f(t{~j;';F~~~~.;rf~1t~~~~;t~~~}(j~~fit~;~~~~JJ\~~t1j1:~~}~hf;~:m~t~'flV~~jj~[~~.t@·~~J,iitI;f;Y~~f~; 

Manganese IMn"): 

EqUipment: DR-700 DR-8!:,-~ HACHMN-5 Other. Analysis Time: Ul:P> 
ProgramIModule: 525nm 41 

Concentration: (b.¢ mglL Fmered: 0 
Digestion: U 

Standard Solution: 0 Results: Reagent Blank Correction: 0 
Standard Additions: 0 DigH. Required: 0.1 ml: 0.2m1: 0.3ml: 

Notes: 

Ferrous Iron (Fe~·): 

Equipment: DR-700 DR-8~~ IR-1BC Color Wheel Other. Analysis Time: /(J<f5 
ProgramlModule: 500nm 33 

Concentration: /. +rP mglL FIHered: 0 
Notes: 

Hydrogen Sulfide (H:zS): 

Equipment: ~ Other: Analysis Time: I () '2-~ 

Concentration: 0 mglL Exceeded 5.0 mglL range on color chart: 0 
Notes: 

QA/OC Checklist: 

rYI All data fields have been completed as necessary: g 
Correct measurement units are cited in the SAMPLIg DATA block: 

Mulitplication is correct for each Multiplier table: rJ Final calulated concentration is within the appropriate Range Used block: d 
AlkalinHy Relationship is determined appropriatly as per manufacturer instructions: L:.I 

~ QAJOC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the ~ject planning documents: 

Nitrite Interference treatment used for Nitrate test if Nitrite was detected: ri1 
Title block is initialized by person who performed the QAJOC Ckecklist: 



SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA 



c 

NOV 12 '99 03:3:FM TETRA TECH NUS/TALLAHASSEE, FL P.13/27 

LAB REPORT 

Katahdin Analytical Services 
ATTN; Andrea Colby 
P.O. box 720 
Westbrook, Maine 04092 

Reference: labOratory Tasting 

SIx IJatv D!\IIe, BmaDt ME oa.JJ IB. C'07) &.18-5714 FAX Q(7) 84&-2Al~ 
GlCy """,p, 0. _378. Grar,ME~ lR(:2ll7) 657·2866 rAX <277J 657-2elO 

9! ~st .. P.O.eoxZ2D.Cw~t~r-T.,6 tELC2D1)49'6-1511 fAXGfJii4YD-iQVi 
SHOI'oCIotIcIonylld.16.li>,'''"doIlV, Nl 0305J TactlO3) 437-9600 _ (/(15) .Q7-!M!.b ' 

October 21,1999 
99-812M 

SWC Dale Date 
Sample No, Received Tested 
9-38, 10-14-99 10.20-99 
8-39 -)lWP4272-2 (2~$/...&()=IOi) 10-14-99 10.20-99 ' 

"'~/.fm-2- i'!.fIye "ldJ, N!h(\Jx.r<l(9,. Kq4afrf,' ... '~ aNJ.(y/t'cCl1 ,-epod' ~r 1a.'fle 2+-$43f)~9 
TEST RESULTS , 

.: .... -:-... ::.:.O::~ 'r~';~-'''' 
G('iIin Size Analy$is CHydrom&t!!t) , 
The samples were tested In accordance with ASTM [).422, ·Particle Size Analysis of,Soils", Al\er 
soaking for at least 16 hours. BUning apparalus A (a blender) was used to stir the samples for one 
minute. ' 

Percent of Maleria! 

Sample 
Number 

S-36 
~W80=IC1 ) 8-39 

Gravel, 
3"10 No.4 

0.0 
4.9 

Sand 
No, 4 to No. 200 

69.7 
40.7 

Silt 
0.07410 

O,OO5mm 
23.0 
53,6 

Clay 
Smaller Than 

O,oQ5mm 
7.3 
0,8 

Robert E. Chap • Jr .E. 
Geotecholcal Engineer 

,REC;rac .. 

Checked By:", ," ,-', :_' .. , ' 
" .. 

no D'! 
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u.s. STANDARD SIEVE OPENING IN INCHES I 
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U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE XN MILLIMETERS 
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HYDROMETER 

~- .... 

0.01 

SILT OR CLAY 

4.9 53.6 

S.W.COLE 
ENGINEERING, INC_ 

Katahdin Services Location Westbrook, Maine 

Job No. 99-812 Sheet No. 1 

October 1999 
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03: 32PM TET~1f~Htf.~~tffit;?\L SERVICES 
REPORTOFANALYnCALRESULTS 

CIIonI: """I CaIIIgM Lab_ber. 
Y8It:I Teoll NUS soo: 
1~01 0 .... Perl< Dr. ~c-= 
SuiiD 102 PONo.: 
TaJlohassee. Fl3230B ProjecI: 

Prof·1D: em; CHARl.ES""I"tm " Solido: --Dat. Ano/yDd: 

P.1V27 

WN2n-Z 
WP4272 
11l319li 
N71112-P99264 
CTOI68 
90 

SWII2I6O 
101U19g 

Sample _pilon - lIIImpled .,..... ~D* &t.~ \!!)(I'd By &t._ An81Jwt 

275L1J01D1 SL 1011~ 10113/99 1M4I!I!I KMC 5030 KMC 

Salllple Method 
eom_nd - Unib OF POL POL 

IIENZEI'IE <4 ugIKo 0.88 .. 6 
TOLUENE <4 ugIKg 0.88 .. 5 
1oWIIIR0M0ElllANE <4 ug/Kg 0.8B 4 lj 

ETHnBEl'lZENE <4 ugII(g 0.88 4 5 

NAPI1THI\I.EN£ ... IJ9I1(g 0.88 4 5 
MT8E ... ug/Kg 0.88 4 5 

YOTIILXYLENES <4 ugII(o 0.88 4 5 
DllIROUOFLUOROMETHAfoIE H8 " 0.l1li 
1.2-o1C1i\.OROEl"fE-IU 118 % . 0.88 

TOLUENE-OB 107 " 0.88 
P-BROMOFlUQR08l;NZENE 88 " o..aa 

Page 1 of 1 
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32PM TETR~mfjl(J(~AA~~Cfi'I~AL SERVICf:S 
REPORT OF ANALYTICAL RESULTS 

Chnl: Paul CelJJgall. 

Tetra Toch NUS 
1401 Ovon Pori< Dr. 

TeIIano ...... FI. 32308 

ProJ.ID; CNC CHARLESTON 

Lob Number: 
SDG: 
II_Dole, 
PO No. : 
Projocff 

~Solld$: 

Method. 

. P.HV27 

WP4272·2 
WP4272 
1112/99 
N791~992114 cro_ 
90 

EPAB270 

Do"'An~' '0I18/U9 

Sample Desalptlon - Sampled DaIII Rec'dD ... Ext. Dale &l'dBr Ext._ An • .,. 

27SL80701 Sl 10112199 1011.w& 1011:;/99 LAP EPA~ KRr 

Sample _d 
CompOlMd Re5uH UnJla DF PQL PQL 

NAPHTHALENE <3SO ug/Kg 1.1 360 330 
2-",eTHY1.NAPHT1lAl.E <360 ug/Kg 1.1 360 330 

ACENAPHTHYLENE <leO IJlI'1(g 1.1 360 330 
I\CENAPHniENE <360 uglKg 1.1 360 330 

FLUORENE <360 ugll(g 1.1 360 330 
PHENANTHRENE <360 ul)n<g 1.1 360 3i!O 
ANlliRACEJIIE <360 ugJKg 1.1 360 3:10 

FLuav./lTHENE <360 ugIKg 1.1 360 330 
PVRfNE <360 uglJ(g 1.1 3C;Q 330 
BENZOiAjANTHRAC~E <380 ug/Kg 1.1 aso 330 
CHRYSENE <360 ug/Kg 1.1 360 330 
BENZOIB]FlUOIWITHENE <3SO uglKg 1.1 380 330 
BENZO!I<)FlUORAi'flHENE <360 ug/Kg 1.1 - 330 
BENZOII\JP'fflENE <3(!0 uglKg 1.1 360 330 

INOENO[I.2.a<:D]pYRENE <360 ug/Kg 1.1 360 330 

DlBENZIA,H}I\NIl!RACENE <36D uviKlI 1.1 360 330 

BENZO/G.H.IJPERYlENE <JIl() ~g 1.1 360 330 

NITROBENZENE-D5 30 % 1.1 
2-FLUOR08IPHEtM. 53 " 1.1 
TERPHENYl'{)14 67 % 1.1 

~Nol.S: 

Page 1 of 1 
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i'IOV 12 '99 03: 32PM TETRA TECH NUs/TALLAHRSSEE, FL P.8/27 

1 

INORGANIC ANALYSIS DATA SHEET 

{ 
Lo.b N.me: Katahdia Analytical SerYkcI" 0; .. , JI'IeJd lDl ·Z7SLD0701 

MIIIrix: SOIL SDGN.me; WP42n 

l'~1Jl SolIds: 89.6 Lab Sa_pleID: WP4272Ml2 

Cmlccptratlon Ualls (DgIL Or 1II&fKE dry wdzht): m&'Kg 

CAS No. ADalyte CoDUlltrattoll C Q M Dl' 

74211-90-5 ALUMINUM SOOO P 1 

1440-36-0 ANTIMONY 0.11 P 1 

7440-38-2 ARSENIC 2.8 P 1 
7440-311-3 DAlUUM 24.2 P 1 

7440-41-7 BEllYLUUM 0.22 B P 1 

7440-43-9 CADMI.UM 0.98 p 1 

7440-70-2 CALCIUM 16300 P 1 

744Ow'17-3 CHROMlUM 32.2 p 1 

7440-48-4 COBALT 3.5 P 1 . 

7440-50-8 COPl'ER. 103 P 1 

7439-1111-6 IRON 5120 P 1 
743!M2-1 LEAD 109 P 1 
7439-95-4· MAGNI!SllJM ~58 P I 

7439-915-5 MANGANESE 47.2 P 1 

7439-97-! MERCURY D.OR CV I 

7440-02-0 NICKEL 15.3 P 

'- 7440-09-7 POTASSIUM 255 p I 

7782-49-2 SELENIUM 024 U P 1 

7440-22-4 Sll.VER 0.18 B P 1 

7440-23-5 SODIUM 92.0 P 1 

7440-28-0 THALLIUM OA2 U .p 1 

7440-62-2 VANADlUM 8.8 p 1 

7440-66-6 ZINC 376 P I 

Commcati: 

FORMI-IN 



NOV 12 '99 03:33PM TETRA TECH NUS/TALLAHASSEE, FL 

ec: lCA'TAooI99 

JoIl 
JoI'Z 
JoI3 

-= 

lCalabdiQ AIII17tJcal 
3-10 Onmr,yRood 
WeoIb.oaC.Mame 040n 
Ms_Al>ln:aColhy 
&....-Nnal ClompIea 

lI"I/OIln.: No>:mbcr03, 1999 

SamplelD 
UloID 
MBIlfx 
DoIeCoUe=! 
Dootlla:oi...t 
l'IioDLY 
Co_ 

RooaIt 

ttl 
lZ..u 

1750 

: 21SlJlO'7Ol 
: 99104fil.m 
; Soil 
: lWJ.2199 
: lCWJ9I'l9 
:~ 

:aieut 

J)X. 

n4 
1.00 
411 

MdW~ 

SWII46 9D71A 
EPA3l5O 

JtL 

22¥ 
UlO 
100 

~9OeOM_ 

The quaJIfi ... in d1i. RlpOII_do6aod as /bIImn: 

17DII!r 

m~ -m&');g 

ND \ocIIcaIa .... tho IDIIlJv:_JXlt.-.I >to .....--........ 1IIao. .... d...e..t .. limir. 

P.12/27 

) 

Pace IIIt2 

DIi' AaoIyot.... 'I'lInt.1dI II 

1.0 MT -lfl'15l9!l 1030 1507110 I 
l.D G1 10llS199 I!IOO 1l5083l1 
1.0 J81 11103199 1221 16191P 3 

J ~leI __ of...!)1c oj. __ ......... Ihaa Ib ~JlmiI (lL) ODd J:lCIIIt<.1hoo. ilia dc!ocIioa Jlmjr. (DL). 
U jtxficeR:s rhIIlb8 ~ WU IIDl ~ lit JltAr!(:e!!t! .. itIQ gre!!!:r" ~ ~ Emit 
"lnItitaloS "",. 'fIOIiIy.......,j ..al.YI8RCOftryIlG'Ollldo ofopccifiod *"<14_0 <lirtm. 

111111111111111· 1~ 

ozn "" 



NOV 12 '99 03:32PM TETRA TECH NUS/TAlLAHASSEE, FL 

CLIB/iT, Paul Call i~ 

Tetza Ttocb ms 
1401 Qvesl I?aJ;lt Dr.. Suite 102 
Tal~see, F.L 32308 

27SU!0701 

SOli dB Total. PM'id"e (TS) 
Tctal CaID,etibl e. Oz9anies 

90. 
2.3 

Solid 

loII:' 1.0 
loll: % 1.0 

P.9/27 

Lab M.Diler : WP-4<!72-2 
~ Date. ll/10/99 
PO li:>. : 1107912-1'99264 
Project : em 1/68 

Pa9t>2 of 2 

10/12/99 10/13/99 

0.10 crR/cr:e SOi 10/21/99 JII 
0.1 JmM D2!7l4-8 10/21/99 JF 

1 
1 

.. PQL lP.r.>rtinU ~t:atic:m Level) xepreseat:s laboratm:y ~ limits and nay not: :reflect: """'PIe­
. 8pe<:ific ~ limits. &>1ple-specific limies ot= i.tldicated ~ :=rults amotated Yith '<' -.tal,.,.".. 

(1)' &I!ple Preparatmn ~ 10/20/99 by J1! 

11/10/99 

t.:lO/haea.jc (dw) '-

U;; PiS lIT z.a:x 
"llmlA TBCIi NOS 
F(SlER PLAZA 7 
661 JIlQ!RSI;N W. 

.... Cowuy .... _ S 
P.o. a~& 720, Wa,l.qpl\Jk. ME 0409' 
T .. go7) 174->... _121171715-402' 

tID Il'I 

hnr:/J1aohdinl.m.rnm 

.,.",,,TY..-nv.1TO' , .. ..,---.--_ 

ZlO \1Vvt Il-'Nt&. s.&ns1lltMD. NH (BIDl 
To> (_.,,·sm r"., 1(,03) _»56 



NOV 01 '99 05;57PM TETRA TECH NUS/TALLAHASSEE, FL 

CLlllNl'; l'aUl. calligan 
Tetnl Tedl NOS 
1401 Oven P;u;k' Or.. SUite J.02 

Tallahassee. PL 32308 

PR.EL1M1NARY 

P.Z/7 

Uib »J!IIber ; 1IP-4272-1 

Report ~; 1l/01/99 
ro No. , N7!lU-P99264 
hoject ,cro 11GB 

RI!PORI.' OF ANAI=. RBSO!.Ts Page 1 of 4 

30SIB17010B SOlid p.C\LLI<lIIN 

92. wt" 1.0 0.10 CLP/CIP SOW 10/18/99 JF 1 

* POL (Practica1 Q.>antitat:i.al r.sv.il) ~ labora~ ~ 1:imi.t:s and moy not x-ef1.,ot: s;upl.e­
specific nportiDs limits. Sanple-specific l.i.u!ita am indicar:ed. by zesult9 BIIIIOI:ated with '<' values. 

(1) Sanple ~ticn an 10/lS/99 by JF 

1l/01/!:!3 

LJO/_ajc (dwJ i'trsm 

a::: ': l\IIS lEE .tEC!K 
TBmA TI!Cl[ NOS 

FI:8l'ER. PUoZA 7 
66). J\NtlIlIlSEN DR. 

) 

) 

qnn/lrotll rm ~"'TTTt'TV'TV .'I'''....."...T .. ~ --_._ ... _- _ ... _ .. - .. ~.=-.~.=-~-
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WPtl?.r& 

Page / ofL CHAIN OF CUSTODY RECORD 

=~;1t;:~;Z:-J.>U'les~"NcMI~ 
SAMPLE ANALYSIS RE UIRED x • use ~emarb _ to ~ir}'s~ . He compoulKb 4)1" rnelhods 

S"Nl J L L I I I I 

Collected by/Compz. 15 'f &. f I rl 
t f 1 'i ,; ,. 

r \1\ p. CALl('n- -re...-I:ro- ..,.-eC.-J... I- 'g '8 
(~ I ! 

, 
~ i f~ ~'8 ~ j i f • @ 

~ 1 
. 

~ ~ ;~ ~ '" ::l:l " ~i '! 'il :h SAMPLEID DATE TIME ~~ i ~ @'" .!! ,,\! {:. i ~ ~ 

8~ '. '" u 

3O.sLBI7D7oY (O.':z'''I~ Iroo I~ S- 'i.. 'f.. 
;2.7.51-80701 10'1:1..' '11 1700 ~ '1 'I.. t< '/.. 'f.. 'f. 

, 

RV;eJ!~ 
D.te: 'I'Ime , Received by' Fed. E!44/tt'f'Stlf.:# RelInquished by, 00", , 
ff)·IJ..?? 1'1 :ld ~117$"n't-3 gr~ lDD'1~ 

Relinquished by: () Date: TIme, Received by lab by: D.u,: I Time, I R .... m' 

White = sample collector Yellow = file Pink = with report 

General Engineering Labor~ Inc. 
2040 Savage Road 
Charleston. South Carolina ~, . 
P,O, Box 30712 
Charleston, South Carolina. 29417 
(843) 556-8\71 

UIII F or P In Ihc bous 10 Indiclll~ whether .. sample wu IiIICTed andiof pre.scrvtd 

Remarks 

If: E.....:ores -<..!! ~6~?" 
I - t.ro~ 'fo..t" <! ~ j' 0') 
't~rU(9;u;oJ.l'-;t.oz;\.! 
'-'to-..(B;l'10), 1- ~:t.":Z: .U;.rru. .... f< 

TIme: Remved by: 

l~oCJ 0, ,I.(~ro 
. 

08<J'5' 

V 



Katahdin 
,l\j~I'tll'l l-fl.\f\I\ 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 
Suite 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

27GLM0101 

Compound 

BENZENE 
TOLUENE 

1,2-DIBROMOETHANE 

ETHYlBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYlENES 

DIBROMOFlUOROMETtiANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-DB 
P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 

Report Date: 

POND.: 

Project: 
'kSolids: 

Method: 

WP4075-15 

WP4075 

10/15199 

N7912-P99264 

CTO#6B 

NIA 

SWB260 

Date Analyzed: 9128/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AU 9123199 9/25199 9128/99 HMP 6030 HMP 

Sample Method 

Resuit Units OF PWL PQL 

<5 ugll 1.0 5 5 
<5 ugll 1.0 5 5 
<5 ugIL 1.0 5 5 

<5 ugll 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugll 1.0 5 5 
i04 % ; .0 

103 % 1.0 

102 % 1.0 

100 % 1.0 

Page 1 of 1 
0000037 
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r'ient: Paul CaDigan 

Tetra Tech NUS 

1401 Oven Park Dr. 
Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

27GLM0101 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

CYRENE 
':NZOIAIANTHRACENE 

CHRYSENE 

BENZO[BIFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AIPYRENE 

INOENO[I,2,3-CDIPYRENE 

DIBENZ[A,HIANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

~ePOr1 Notes: A-I 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 
PO No.: 

Project: 

% Solids: 

Method: 

WP4075-7 

WP4075 
.ntnH'\n 
IU/;;>I~;;I 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 10/5199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 9123/99 9124199 9128199 OS SW351 0 KRT 

Sample Method 

Result Units OF POL PQl 

<11 ugll 1.1 11 10 

<11 uglL 1.1 11 10 

<11 ugll 1.1 11 10 

<11 ugll 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugll 1.1 11 10 

<11 ugll 1.1 11 10 

<11 ugll 1.1 11 10 

<11 ugll 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugll 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugll 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugiL 1.1 11 10 

79 % 1.1 

82 % 1.1 

88 % 1.1 

Page 1 of 1 
0000017 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field ID: 27GLMOIOI 

" Matrix: WATER SDG Name: WP4075 

Percent Solids: 0.00 Lab Sample ID: WP4075-015 

Concentration Units (ugIL or mg/Kg dry weight): ugIL 

CAS No. Analyte Concentration C Q M DF 

7429-90-5 ALUMINUM 1190 P 

7440-36-0 ANTIMONY 7.3 B P 

7440-38-2 ARSENIC 12.6 P 

7440-39-3 BARIUM 55.1 P 

7440-41-7 BERYLLIUM 0.33 U P 

7440-43-9 CADMIUM 2.1 B P 

7440-70-2 CALCIUM 58200 P 

7440-47-3 CHROMIUM 11.4 B P 

7440-48-4 COBALT 7.1 B P 

7440-50-8 COPPER 141 P 

7439-89-6 IRON 5340 P 

7439-92-\ LEAD 42.5 P 

7439-95-4 MAGNESIUM 1730 P 

7439-96-5 MANGANESE 118 P 

7439-97-6 MERCURY 0.09 B CV ) 7440-02-0 NICKEL 13.21 U P 

7440-09-7 POTASSIUM 2420 P 

7782-49-2 SELENIUM 2.57 U P 

7440-22-4 SILVER 2.54 U P 

7440-23-5 SODIUM 7630 P 

7440-28-0 THALLIUM 4.49 U P 

7440-62-2 VANADIUM 3.7 B P 

7440-66-6 ZINC 173 P 

Comments: 

FORM I-IN 

0000036 



Katahdin 
ANALYTICAL SERVICES 

CLIENr: Paul calligan 
Tetra Tech NUS 
1401 OVen Parl< Dr.. SUite 102 
Tallahassee. FL 32308 

Lab NUmber : WP-4075-7 
Report Date: 10/27/99 
EO No. N7912-P99264 
Project cro #68 

WIC#: CNC 0ll\RLFSI"CN REPORT OF ANALYTICAL RESULTS Page 2 of 21 

SAMPLE DESCRIPl'ICN 

27GLM0101 

Nitrate as N 
Sulfate 

Aqueous 

RESULT UNITS DF 

<0.050 
16. 

rrg/L 1.0 
rrg/L 2.0 

SAMPLED BY SAMPLED DI\TE RECEIVED 

CLIEm' 09/23/99 09/24/99 

·POL ME:IHCiJ ANl\L'iZED BY 

0.050 353.2 
1.0 375.4 

09/24/99 KW 
10/12/99 KW 

• POL (Practical QJantitation Level) represents laborato:ry reporting limits and may not reflect sarrple­
specific reporting limits. Sarrple-specific limits are indicated by results armotated with '<I values. 

10/27/99 

LJO/baeajc (dw) /msm 
PI24N:M2 
cc: MS. LEE LECK 

TEI'RATECH NUS 
FOSIER PlAZA 7 
661 J\NDERSEN DR. 

5-10 Counn' R .... ad No. 5 
r.o. B01' 710, W(stbrook, ME 04098 
Tel: (207) 8i4·2<100 Fax: (207) 775-4029 

11I11':III..JI,\hJil1bh'~"11\ 

210 WCSl Road. No.5. Pommoum. NH 03801 
Tel: (603) 43t·Sm Fu: (603) 436-3356 

nnnn016 



1 
ORGANICS ANALYSIS DATA SHEET 2~LW)(f){OI 

EPA SAMPLE NO. 
------- ,,- --,- .. - ~- ---

Lab Name: ENSR _____ Contract: ____ _ 

Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ 

Sample wt 1 vol: __ 32.S ml ___ (g/ml) 

Level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" 

e,.."il t:v .... "',..+ \/ .... ltlrTlC· 1\1lJ.. {Id\ 
.... Vll L.."'~lc;.I ..... " .......... " ...... __ ." ' __ \/'""/ 

CAS NO. COMPOUND 

174-82-8 Methane 

Lab Sample 10: 990181-1 

Lab File 10: _KTH_013 ___ _ 

Date Received:_9/28/99 ___ _ 

Date Analyzed:_10/S/99 ___ _ 

Dilution Factor: __ 

Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 

(llg/L or PPMv) _ Ilg/L _ 

40 

Q 



Katahdin 
.l<It~l'l/f \I 'fl"/tl-

""'--tient: Paul Calligan 
Tetra Tech NUS 

i 40i Oven Pall{ Dr. 
Sunel02 

Tanahassee, FL 32308 

Pro), 10: CNC CHARLESTON 

Sample Description 

27GLM0101D 

Compound 

BENZENE 

TOLUENE 

l,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE C 2-DICHLOROETHANE-D4 
OLUENE-DB 

P-BROMOFLUOROBENZENE 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 
SDG: 

Report Date: 

PONo,: 

Project: 
% Solids: 

WP4075-20 

WP4075 

10/15199 
N7912-P99264 

CTO#68 

NIA 

Method: SWB260 

Date Analyzed: 9/28199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext, Method Analyst 

AQ 9/23199 9125199 9128199 HMP 5030 HMP 

Sample Method 

Result Units OF PQL PQL 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 uglL 1.0 5 5 

104 % 1.0 

107 % 1.0 

102 % 1.0 

101 % 1.0 

~---------------------------------
Report Notes: 

Page 1 of 1 
0000046 



Katahdin 
·"",d\ltc \1 ~fl\I'" 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 
Sufte 102 

Tallahassee, FL 32308 

Proj.IO: CNC CHARLESTON 

Sample Description 

27GLM010l0 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 
FLUORANTHENE 

PYRENE 

BENZOIA]ANTHRACENE 

CHRYSENE 

BENZO(BjFLUORANTHENE 

BENZO(~FLUORANTHENE 

BENZO(AjPYRENE 

INOENO[I,2,3-COjPYR ENE 

OIBENZ[A,H[ANTHRACENE 

BENZO(G,H,ljPERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-OI4 

Report Notes: A-I 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No.: 

Project: 

'" Solids: 

Method: 

WP4075-5 

WP4075 

1019199 

N7912-P99264 

CTO#68 

N1A 

EPA 8270 

Date Analyzed: 1015199 

Matrix Sampled Date Rec'dOate Ext. Date Ext'd By Ext. Method Analyst 

AQ 9123/99 9124/99 9128199 OS SW351 0 KRT 

Sample Method 

Result Units OF PQL PQL 

<11 ugiL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 uglL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 uglL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ug/L 1.1 11 10 

76 % 1.1 

80 % 1.1 

90 % 1.1 

Page 1 of 1 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field 10: 27GLMOIOID 

Matrix: WATER SDG Name: WP4075 

Percent Solids: 0.00 Lab Sample 10: WP4075-005 

Concentration Units (ugIL or mg/Kg dry weight): ugIL 

CAS No. Analyte Concentration C Q M DF 

7429-90-5 ALUMINUM 542 P 

7440-36-0 ANTIMONY 5.0 B P 

7440-38-2 ARSENIC 8.4 P 

7440-39-3 BARIUM 47.0 P 

7440-41-7 BERYLLIUM 0.33 U P 

7440-43-9 CADMIUM 1.94 U P 

7440-70-2 CALCrU-M 56500 p 

7440-47-3 CHROMIUM 4.6 B P 

7440-48-4 COBALT 4.9 B P 

7440-50-8 COPPER 78.7 P 

7439-89-6 IRON 2840 P 

7439-92-1 LEAD 17.5 P 

7439-95-4 MAGNESIUM 1530 P 
"'JI'ln nt: t:. It.JlA ..... 'I'''!,\1ro.Te('l'O ,,~ n 
1"'t~:r7V-J lYLrU'l\"JL"\,l"J:.~J.;; llU r 

7439-97-6 MERCURY 0.04 B CV 

7440-02-0 NICKEL 13.21 U P 

7440-09-7 POTASSIUM 2270 P 

7782-49-2 SELENIUM 2.57 U P 

7440-22-4 SILVER 2.54 U P 

7440-23-5 SODIUM 6560 P 

7440-28-0 THALLIUM 8.6 B P 

7440-62-2 VANADIUM 3.58 U P 

7440-66-6 ZINC 99.2 P 

c Comments: 

FORMI-IN 

0000012 



1 
ORGANICS ANALYSIS DATA SHEET 2+ G L-rfl(f)( (() I 

EPA SAMPLE NO . 

Lab Name: ENSR Contract: -------- ---------- . VVP4075-15(B) RE 

Lab Code: __________ __ Case No.: ______ SAS NO.: ______ SDG NO.: ______ __ 

Matrix: (soil/water) __ water ___ _ 

Sample w11 vol: ___ 32.5 ml ____ (g/ml) 

Level: (Iow/med) low ___ _ 

% Moisture: NA ____ _ 

GC Column: _ Carboxen 1004 00: 1/16" 

Soil Extract Volume: __ NA ___ (l.lI) 

CAS NO. COMPOUND 

Methane 

Lab Sample 10: 990181-1 DUP 

Lab File 10: _KTH_014 ___ _ 

Date Received:_9/28/99 ____ _ 

Date Analyzed:_1 0/5/99 ___ __ 

Dilution Factor: ___ 1 _____ _ 

Soil Aliquot Volume: ___ NA ___ (J.lI) 

CONCENTRATION UNITS: 
(J.lg/L or PPMv) __ J.l9/L __ 

39 

Q 
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K1tahdin 
''-I'd' II' \f 'fl\/,I' 

Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

Sune 102 

Tallahassee, FL 32308 

Proj.IO: CNC CHARLESTON 

Sample Description 

27GLX0301 

Compound 

BENZENE 

TOLUENE 

1,2-0IBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

OIBROMOFLUOROMETHANE 

C-OICHLOROETHANE-D4 

LUENE-D8 

P-BROMOFLUOROBENZENE 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

SOG: 

Report Date; 

PONo.: 

Project: 

% Solids: 

Melhod: 

WP4075-17 

WP4075 

iOii5l99 

N7912-P99264 

CTO#68 

NIA 

SW8260 

Dale Analyzed: 9/28/99 

Matrix Sampled Date Rec'd Date Exl. Date Exl'd By Exl. Melhod Analyst 

AO 9123199 9125199 9128/99 HMP 5030 HMP 

Sample Method 

Result Units OF POL POL 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 uglL 1.0 5 5 

17 ugJL 1.0 5 5 

<5 ugJL 1.0 5 5 

<5 ugIL 1.0 5 5 

105 % 1.0 

105 % 1.0 

102 % 1.0 

101 % 1.0 

~-----------------------------------
Report Noles: 

Page I of 1 
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Katahdin 
• :.. .. I' I If 'f "f ,.\ j f I , 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

27GLX0301 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 
.... .,..., .... A,..~ ... ~ 

1'\1'" nl"V"\ .... ~"1ooo 

FLUORANTHENE 

PYRENE 

BENZO[A)ANTHRACENE 

CHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZOlA]PYRENE 

INDENO[I,2,3-CD]PYR ENE 

DIBENZ{A,H)ANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE·D5 

2.fLUOROBIPHENYL 

TERPHENYL·DI4 

Report Notes: A·l 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No.: 

Project: 

% SolidS: 

Method: 

WP4075-1 

WP4075 

10i9i99 

N7912·P99264 

CTO#68 

NlA 

EPA 8270 

Date Analyzed: 10/4199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AO 9123/99 9124199 9/28/99 OS SW351 0 KRT 

Sample Method 

Result Units DF PQL POL 

<11 ugIL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 uglL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 !..!g!L 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 uglL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugiL 1.1 11 10 

83 % 1.1 
85 % 1.1 

92 % 1.1 

Page 1 of 1 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field!D: 27GLX030 I 

Matrix: WATER SDGName: WP4075 

Percent Solids: 0.00 Lab Sample!D: WP4075-017 

Concentration Units (ugIL or mg/Kg dry weight): ugIL 

CAS No. Analyte Concentration C Q M DF 

7429-90·5 ALUMINUM 4560 P 

7440·36-0 ANTIMONY 73.9 P 

7440·38-2 ARSENIC 9.4 P 

7440·39·3 BARIUM 19.9 P 

7440-41·7 BERYLLIUM 0.33 U P 

7440-43-9 CADMIUM 1.94 U P 

7440·70·2 CALCIUM 16600 P 

7440-47·3 CHROMIUM 133 P 

7440-48-4 COBALT 4.45 U P 

7440·50·8 COPPER 185 P 

7439·89·6 IRON 1940 P 

7439-92·1 LEAD 675 P 

7439-95-4 MAGNESIUM 548 P 

;439·96-5 1viANGAl''1~SE 
o. , n 
~o .• • 

C 7439·97·6 MERCURY 0.34 CV 

7440·02·0 NICKEL 16.5 B P 

7440·09·7 POTASSIUM 10300 P 

7782-49·2 SELENIUM 2.57 U P 

7440-22-4 SILVER 2.54 U P 

7440·23·5 SODIUM 146000 P 

7440·28·0 THALLIUM 4.49 U P 

7440·62·2 VANADIUM 41.0 P 

7440·66-6 ZINC 582 P 

Comments: 

FORM I-IN 

0000040 



/It Kuahdin 
'l\j"'l\l~! \/ ~fl\ltl' 

Client: Paul Calfigan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

Su~e 102 

Tallahassee, FL 3230S 

Proj.ID: CNC CHARLESTON 

Sample Description 

27GlX0401 

Compound 

BENZENE 

TOLUENE 

1,2·DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 
DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-OS 
P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

SDG: 

Report Date: 

PO No.: 

Project: 
'.4 Solids: 

Method: 

WP4075-18 

WP4075 

10/15199 

N7912'P99284 

CTO#88 

NlA 

SW8280 

Date Analyzed: 9/28/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst 

AQ 9/23/99 9/25199 9/28/99 HMP 5030 HMP 

Sample Method 

Result UnH. DF PQl PQl 

<5 ugll 1.0 5 5 

<5 ugll 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugll 1.0 5 5 
7 ugiL 1.0 5 5 
<5 ugll 1.0 5 5 
<5 ugfl_ 1.0 5 5 

106 % 1.0 
106 % 1.0 
102 % 1.0 
100 % 1.0 

Page 1 of 1 
0000043 
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Katahdin 
>111>,1)111\1 :)ofl\lll~ 

r ient
: 

Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sune 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

27GLX0401 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

CYRENE 
':NZO[A[ANTHRACENE 

CHRYSENE 

BENZO[BIFLUORANTHENE 

BENZO[KJFLUORANTHENE 

BENZO[AIPYRENE 

INOENO[I,2,3-CDJPYRENE 

OIBENZ[A,HJANTHRACENE 

BENZO[G,H,IIPERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-OI4 

~eport Notes: J, A-I 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

R~PQrt Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP4075-2 

WP4075 

10/9-'99 

N7912-P99264 

CTO#66 

N/A 

EPA 8270 

Date Analyzed: 10/5199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 9/23/99 9124199 9128199 OS SW3510 KRT 

Sample Method 

Result Units OF PelL PQL 

J6 uglL 1.1 11 10 

<11 ugll 1.1 11 10 

<11 uglL 1.1 11 10 

<11 ugll 1.1 11 10 

<11 ugll 1.1 11 10 

<11 uglL 1.1 11 10 

<11 ugll 1.1 11 10 

<11 uglL 1.1 11 10 

<11 ugll 1.1 11 10 

<11 uglL 1.1 11 10 

<11 uglL 1.1 11 10 

<11 ugll 1.1 11 10 

<11 uglL 1.1 11 10 

<11 uglL 1.1 11 10 

<11 uglL 1.1 11 10 

<11 uglL 1.1 11 10 

<11 uglL 1.1 11 10 

103 % 1.1 

101 % 1.1 
97 % 1.1 

Page 1 of 1 

0000009 



1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field ID: 27GLX040 1 

Matrix: WATER SDG Name: WP4075 

Percent Solids: 0.00 Lab Sample ID: WP4075-018 

Concentration Units (ug/L or mglKg dry weight): ugIL 

CAS No. Analyte Concentration C Q M DF 

7429-90-5 ALUMINUM 107 P 

7440-36-0 ANTIMONY 8.2 P 

7440-38-2 ARSENIC 3.8 B P 

7440-39-3 BARIUM 19.9 P 
7440-41-7 BERYLLIUM 0.33 U P 

7440-43-9 CADMIUM 1.94 U P 

7440-70-2 CALCIUM 67200 P 
7440-47-3 CHROMIUM 4.31 U P 

7440-48-4 COBALT 4.45 U P 

7440-50-8 COPPER 1.62 U P 

7439-89-6 IRON 198 P 

7439-92-1 LEAD 1.09 U P 

7439-95-4 MAGNESIUM 1680 P 

7439·96-5 ... .. "LT'-' .. '-'T"C"T.' O~ " P IV1.f'\.J"IUf'\.l"'ilJ..::1I:. ~v.v 

7439-97-6 MERCURY 0.02 U CV 

) 7440-02-0 NICKEL 13.21 U P 

7440-09-7 POTASSIUM 5680 P 

7782-49-2 SELENIUM 2.57 U P 

7440-22-4 SILVER 2.54 U P 

7440-23-5 SODIUM 71800 P 

7440-28-0 THALLIUM 4.49 U P 

7440-62-2 VANADIUM 3.58 U P 

7440-66-6 ZINC 23.4 B P 

Comments: 

FORM I-IN 

0000042 



Kltahdin 
> i'II"I' III \1 !loU.' It I ~ 

e mt
: 

Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

27Gl.X4DOI 

Compound 

BENZENE 
TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTSE 

TOTAL XYLENES 
DIBROMOFLUOROMETHANE 

C-DICHLOROETHANE-D4 
LUENE-D8 

P-BROMOFLUOROBENZENE 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

It. Solids: 

Method: 

WP4075-19 

WP4075 

10/15l99 

N7912-P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 9/28/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AO 9/23/99 9/25/99 9/28/99 HMP 5030 HMP 

Sample Method 

Result Units OF pal pal 

<5 ugll 1.0 5 5 
<5 ugll 1.0 5 5 

<5 ugll 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ugll 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 IJg/L 1.0 5 5 
104 % 1.0 

106 % 1.0 

103 % 1.0 
102 % 1.0 

~-----------------------------------
Report Noles: 

Page 1 of 1 
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Katahdin 
>~"'L\llf\' "fl\fll~ 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 
Sune 102 

Tallahassee, FL 32308 

Proj,lD: CNC CHARLESTON 

Sample Description 

27GLX4D0I 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO(A]ANTHRACENE 

CHRYSENE 

BENZO(BjFLUORANTHENE 

BENZO(K]FLUORANTHENE 

BENZO[AjPYRENE 

INDENO[I,2,3-CDjPYR ENE 

DIBENZ(A,H]ANTHRACENE 

BENZOIG,H,ljPERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

Report Notes: A-I 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

'hi sonds: 

Method: 

WP4075-3 

WP4075 

10/9199 

N7912·P99254 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 10/4/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 9123199 9124199 9128199 OS SW351 0 KRT 

Sample Method 

Result Units OF POL POL 

<11 uglL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugIL 1.1 11 10 

18 ugIL 1.1 11 10 

15 ugIL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugiL 1.1 11 10 
<11 ug/L 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 uglL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 uglL 1.1 11 10 

<11 uglL 1.1 11 10 

<11 ugIL 1.1 11 10 

54 % 1.1 

91 % 1.1 
102 % 1.1 

Page 1 of 1 
0000010 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field ID: 27GLX4DOI 

Matrix: WATER SDG Name: WP4075 

Percent Solids: 0.00 Lab Sample ID: WP4075·0 19 

Concentration Units (ugIL or mglKg dry weight): ugIL 

CAS No. Analyte Concentration C Q M DF 

7429·90-5 ALUMINUM 38.0 B P 

7440·36·0 ANTIMONY 1.81 U P 

7440·38·2 ARSENIC 31.8 P 

7440·39·3 BARIUM 65.4 P 

7440-41·7 BERYLLIUM 0.33 U P 

7440-43·9 CADMIUM 1.94 U P 

7440·70-2 CALCIUM 34600 P 

7440-47·3 CHROMIUM 4.31 U P 

7440-48-4 COBALT 4.45 U P 

7440·50·8 COPPER 1.7 B P 

7439·89·6 IRON 19000 P 

7439·92·1 LEAD 1.09 U P 

7439·95·4 MAGNESIUM 24700 P 

7439·96·5 MANGANESE 528 P 

7439·97·6 MERCURY 0.Q2 U CV 

7440·02·0 NICKEL 13.21 U P 

7440·09·7 POTASSIUM 10700 P 

7782-49·2 SELENIUM 2.57 U P 

7440·22·4 SILVER 2.54 U P 

7440·23·5 SODIUM 254000 P 

7440·28·0 THALLIUM 4.49 U P 

7440·62·2 VANADIUM 3.58 U P I 

7440·66·6 ZINC 10.5 B P 1 

Comments: 

FORM I·IN 

0000044 



Katahdin 
>lI<Al'lll\f 'fl\/." 

Client: Paul Calligan 

Telra Tech NUS 

i 401 Oven Parr< Dr. 
Sutte 102 

Tallahassee, FL 32308 

Proj.IO: CNC CHARLESTON 

Sample Description 

27GLXOSOI 

Compound 

BENZENE 

TOLUENE 

1.2-DIBROMOETHANE 

ETHYL BENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1.2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 
10_ ......... n ... t_. 
., ...... u .............. 

PONo.: 

Project: 

% Solids: 

Method: 

WP4075-16 

WP4075 

10/15199 
N7912-P99264 

CTO#68 

N/A 

SWB260 

Date Analyzed: 9/28199 

Matrix Sampled Date Rec'dDate Ext. Date Ext'd By Ext. Method Analyst 

AO 9/23199 9/25/99 9/28/99 HMP 5030 HMP 

Sample Method 

ResuH Units DF POL PQL 

<5 ugIL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ug/L 1.0 5' 5 

105 % 1.0 

106 % 1.0 

102 % 1.0 

101 % 1.0 

Page 1 ot 1 
0000039 
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K1tahdin 
''''''I'II'\{ 'fl"/(I~ 

"""ent: Paul Calligan 

Tetra Tech NUS 

140; Oven Park Dr. 
Suite 102 

Tallahassee, FL 32308 

ProJ.ID: CNC CHARLESTON 

Sample Description 

27GLX0501 

Compound 

NAPHTHALENE 

2-METHYlNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

~RENE 
'", "NZO[AJANTHRACENE 

CHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[KlFLUORANTHENE 

BENZOJA]PYRENE 

INDENO[I,2,3-CD]PYRENE 

DIBENZ[A,H]ANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Re~rt Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP4075-6 

WP4075 

1019199 
N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 1015199 

Matrix Sampled Date Rec'd Date Ext, Date Ext'd By Ext. Method Analyst 

AQ 9123/99 9124199 9128199 OS SW351 0 KRT 

Sample Method 

ResuH Units OF POL PQL 

<11 ugIL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugll 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ug/L 1.1 11 10 

<11 ugll 1.1 11 10 

<11 ug/L 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugIL 1.1 11 10 

65 % 1.1 
66 % 1.1 

76 % 1.1 

<-----------------------------------
Report Notes: A-I 

Page 1 of 1 
0000015 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field 10: 27GLX050 I 

Matrix: WATER SDG Name: WP4075 

Percent Solids: 0.00 Lab Sample 10: WP4075-016 

Concentration Units (ugIL or mglKg dry weight): ugIL 

CAS No. Analyte Concentratiou C Q M DF 

7429-90-5 ALUMINUM 236 P 

7440-36-0 ANTIMONY 1.81 U P 

7440-38-2 ARSENIC 16.3 P 

7440-39-3 BARIUM 17.0 P 

7440-41-7 BERYLLIUM 0.33 U P 

7440-43-9 CADMIUM 1.94 U P 

7440-70-2 CALCIUM 96800 P 

7440-47-3 CHROMIUM 4.31 U P 

7440-48-4 COBALT 4.45 U P 

7440-50-8 COPPER 3.4 B P 

7439-89-6 IRON 5600 P 

7439-92-1 LEAD 4.9 B P 

7439-95-4 MAGNESIUM 6910 P 

7439-96-5 MANGANESE 8i4 P 
7439-97-6 MERCURY 0.Q2 U CV 

~ 7440-02-0 NICKEL 13.21 U P 

7440-09-7 POTASSIUM 10200 P 

7782-49-2 SELENIUM 2.57 U P 

7440-22-4 SILVER 2.54 U P 

7440-23-5 SODIUM 17700 P 

7440-28-0 THALLIUM 4.49 U P 

7440-62-2 VANADIUM 3.58 U P 

7440-66-6 ZINC 12.4 B P 

Comments: 

FORMI-IN 

0000038 
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Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul calligan 
Tetra Tech NUS 

1401 Oven l?al:k Dr., SUite 102 
Tallahassee, FL 32308 

Lab NLnnber : 

Report Date: 
ro No. 
Project 

WP-4075-6 
10/27/99 
N7912-P99264 
em #68 

WICII: QIC 0!ARLE'SIl:N REtoRT OF ANA.LYTICAL RESULTS Page 1 of 21 

SAMPLE DESCRIPTICN 

27GLX0501 

Nitrate as N 
SUlfate 

MATRIX 

RESULT UNITS DF 

<0.050 
92. 

ng/L 1.0 
ng/L 10 

Sl\MPLED BY Sl\MPLED DATE RECEIVED 

09/23/99 09/24/99 

*~ MEnKX) ANlIL= BY 

0.050 353.2 
1.0 375.4 

09/24/99 KW 
10/12/99 KW 

* POL (Practical Quantitation level) represents lab:>ratory reporting limits and nay not reflect sanple­
specific reporting limits. Sanple-specific limits are indicated by results annotated with '<' values. 

10/27/99 

LJO/baeajc(dw) /= 
PI24N::M2 
cc: MS. LEE LECK 

TEI'RATECH NUS 

FOSlER PlAZA 7 
661 ANDERSEN DR. 

.VaO Counn' Ro~d No. 5 
P.O. Box' 720. WestbrOOk. ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

1111 p:flk,It.lhJ inbh.("m 
210Wcst Road No. 5. Porumoum. NH 03801 
m (603) 43I·57n F"" (603) '36-3356 

0000014 



1 
ORGANICS ANALYSIS DATA SHEET 

2+~L.X.e6f)r 
EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: ____ _ WP4075-16(A) 

Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) water __ _ 

Sample w11 vol: __ 32.5 ml ___ (g/ml) 

Level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" 

Soil Extract Volume: NA 

CAS NO. COMPOUND 

Lab Sample 10: 990181-2 

Lab File 10: _KTH_015. ___ _ 

Date Received:_9/28/99 ___ _ 

Date Analyzed:_1 0/5/99 ___ _ 

Dilution Factor: __ 

Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
(~g/L or PPMv) _ ~g/L_ Q 

174-82-8 Methane 450 , 

) 



,""v \ K.ll.lhdin I '--_ .... 

J:-' \ I ~ I I, " , " 

r-- Client; Paul C.Wga. 

Tm Tech NUS 

1401 Oven Park Dr. 

Suite 102 

TaO._., FL32308 

Pro), /0; CNC CHARLESTON 

Sample Description 

21Gl.X0701 

Compound 

BENZENE 

TOLUENE 

I,2-DIBROMOETlfANE 

ETHYU3ENZENE 

NAPHTliALENE 

MTaE 
TOTAL XYLENES 

DIBRoMoF'LUOROMElHANE 

l,z-OICHLOROETHANE-04 t'" TOLUENE-De 
. P-SROMOFLUOROBENZENE 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

LabNwnber; 

SDG: 

Ro=port Dale: 
PO No.: 

Project: 

" sDlids: 
Method: 

WP4075-42 

WP4075 
1QI151ae 
N7912.P!I9254 

CTOt168 

NlA 

SW8260 

Dat. AnalYl'ecI: QI26I99 

M .. tril< Sampled o.te Roc'dDale Ext. Date Ext'd By ExlMeQ)Od AnBlysi 

AQ 9I23JGg 9I25m 9/28199 HMP 5030 HMP 

Sample Method 

Raoul! Units DF PC..!. Pal 

<S ugIL 1.0 5 5 
<S ugIL 1.0 5 5 
<S ug/l. 1.0 5 5 

<5 ugIL 1.0 5 5 
<5 ugll. 1.0 5 5 
<S ugIL 1.0 5 5 
<5 ug/l.. 1.0 5 5 

100 'Ii 1.0 
100 '16 1.0 

98 ... 1.0 

97 % 1.0 

Pagel of 1 



Katahdin 
',,-:,r,.llll\' 'fl\:j{I~ 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

27GLX0701 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[AIANTHRACENE 

CHRYSENE 

BENZO[BIFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AIPYRENE 

INDENO[I,2,3-CDIPYRENE 

OIBENZ[A,HIANTHRACENE 

BENZO[G,H,IIPERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

Report Notes: J, A-I 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date; 

PONo.: 

Project: 
% Solids: 

Method: 

WP4075-10 

WP4075 

iO/9i99 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 1015199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 9123199 9124199 9128199 DS SW351 0 KRT 

Sample Method 

Result Units DF PQl PQL 

<11 ugiL 1.1 11 10 

<11 uglL 1.1 11 10 

<11 ugIL 1.1 11 10 

32 ugiL 1.1 11 10 

19 ugiL 1.1 11 10 

Jl0 ugIL 1.1 11 10 

<11 ug/L 1.1 11 10 

<11 ug/L 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ug/L 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ug/L 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugiL 1.1 11 10 

<11 ugIL 1.1 11 10 

<11 ugiL 1.1 11 10 

65 % 1.1 

68 % 1.1 

83 % 1.1 

Page I of I 
0000024 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field ID: 27GLX070 I 

Matrix: WATER SDGName: WP4075 

Percent Solids: 0.00 Lab Sample ID: WP4075-010 

Concentration Units (ug/L or mg/Kg dry weigbt): ugIL 

CAS No. Ana1yte Concentration C Q M DF 

7429-90-5 ALUMINUM 77.4 B P 

7440-36-0 ANTIMONY 1.81 U P 

7440-38-2 ARSENIC 4.3 B P 

7440-39-3 BARIUM 80.3 P 

7440-41-7 BERYLLIUM 0.33 U P 

7440-43-9 CADMIUM 1.94 U P 

7440-70-2 CALCIUM 77700 P 

7440-47-3 CHROMIUM 4.31 U P 

7440-48-4 COBALT 4.45 U P 

7440-50-8 COPPER 2.5 B P 

7439-89-6 IRON 3220 P 

7439-92-1 LEAD 2.2 B P 

7439-95-4 MAGNESIUM 13000 P 
"'7A'2n n" ,. -'A" A .... Tf"! A .... TC(.''C ~~n n 
I~J7-7V-J JY.u-l.I"IV~I"I.L.""Jj 

<. " r 

7439-97-6 MERCURY 0.02 U CV 

7440-02-0 NICKEL 13.21 U P 

7440-09-7 POTASSIUM 15000 P 

7782-49-2 SELENIUM 2.57 U P 

7440-22-4 SILVER 2.54 U P 

7440-23-5 SODIUM 45800 P 

7440-28-0 THALLIUM 4.49 U P 

7440-62-2 VANADIUM 3.58 U P 

7440-66-6 ZINC 36.4 P 

c Comments: 

FORM 1- IN 
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· Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul calligan 
Tetra Tech NUS 

1401 OVen Park Dr., Suite 102 
Tallahassee, FL 32308 

WIC#: CNC 0lARLE'.SIl:N 

SAMPLE DESCRIPI'ICN 

27GLX0701 

PARI\MEI'ER 

Nitrate as N 
Sulfate 

Lab Number : WP-407S-10 
Report Date: 10/27/99 
IO No. N7912-P99264 
Project cro #68 

REIORT OF ANlILYTICAL rulSULTS Page 3 of 21 

Aqueous 

rulSULT UNITS DF 

<0.050 
<1.0 

rrg/L 1.0 
rrg/L 1.0 

SAMPLED BY SAMPLED DATE RECEIVED 

CLIENT o9i23/99 09/24/99 

*EQL MEIHOD ANlIL'lZED BY 

0.050 353.2 
1.0 375.4 

09/24/99 KW 
10/11/99 CF 

* POL (Practical ~titation Level) represents laboratory reporting limits and may not reflect sanple­
specific reporting limits. Sarrple-specific limits are indicated by results annotated with '<' values. 

10/27/99 

LJOjbaeajc (dw) /msrn 
PI24N:m2 
cc: MS. LEE LECK 

TEl'Rl\TECH NUS 
FOSI'ER PIAZA 7 

661 ANIJERSE:N DR. 

5-10 Count'." Ro~d :-..lo. 5 
1'.0. Bux' 720, WC'5Ibrook, ME 04098 
1'C1: (107) 8';'4·~'\OO Fax: (207) 775-4029 

1.111';,' 'I...u .lhdI111.1h ...... I1\ 

210 West Rood No. 5. PortSllIouth. I'H 03801 
Td: (603) 431·5m Fu: (603) 436-3356 

0000023 

1 



1 
ORGANICS ANALYSIS DATA SHEET 

21-G,L-XO"¥J{ 
EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: ____ _ WP4075-42(A) 

Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ 

Sample wt / vol: __ 32.5 ml ___ (g/ml) 

Level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" 

Soil Extract Volume: __ NA __ (~I) 

CAS NO. COMPOUND 

174-82-8 Methane 

Lab Sample 10: 990181-4 

Date Received:_9/28/99 ___ _ 

Date Analyzed:_1 0/5/99 ___ _ 

Dilution Factor: __ 

Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
(~g/L or PPMv) _ ~g/L_ 

5400 

Q 

E 



1 

ORGANICS ANALYSIS DATA SHEET 2 +Ge LX(!jfO I 
EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: ____ _ WP4075-42(A) D 

Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ 

Sample wt 1 vol: __ 32.5 ml ___ (g/ml) 

Level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" 

Sol! Extract Volume: __ NA __ (1-11) 

CAS NO. COMPOUND 

174-82-8 Methane 

Lab Sample 10: 990181-4 OIL 

Lab File 10: 

Date Received:_9/28/99 ___ _ 

Date Analyzed:_1 0/5/99 ___ _ 

Dilution Factor: __ 144 _____ _ 

Soil Aliquot Volume: NA __ {fll) 

CONCENTRATION UNITS: 
((Jg/L or PPMv) _ (Jg/L_ 

8800 

Q 

o 

() 

) 



Katahdin 
~"''''L\I\f \J "'fl·\lcl~ 

C' 'jent: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

ProJ.ID: CNC CHARLESTON 

Sample Description 

SBLK;092899 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

~YRENE ' 
ENZO[A]ANTHRACENE 

CHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[~FLUORANTHENE 

BENZOIA]PYRENE 

INDENO[I.2,3-CDJPYRENE 

DIBENZ[A,HlANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

\....Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

1,4 Solids: 

Method: 

SBLK;092899 

WP407S 

10/9/99 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 10/4199 

Matrix Sampled Date Rec·d Date Ext Date Ext·d By Ext. Method Analyst 

AQ 9/28199 OS SW3S10 KRT 

Sample Method 

Result Units DF POL POL 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 uglL 1.0 10 10. 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 
<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

87 % 1.0 

90 % 1.0 

114 % 1.0 

Page 1 of 1 
0000139 



Katahdin 
• '" 0\.[ ... I If \ f ). f I ... I < I , 

Clienl: Paul Calligan 

Telra Tech NUS 

1401 Oven Park Dr. 
Su~e 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

VBLKU28A 

Compound 

BENZENE 

TOLUENE 

1,2·DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLEN ES 

DIBROMOFLUOROMETHANE 

1,2·DICHLOROETHANE·D4 

TOLUENE·DB 

P·BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

VBLKU28A 

WP4075 

10/15199 

N7912·P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 9/28/99 

Matrix Sampled Dale Rec'd Dale Exl Dale Exl'd By Ext Melhod Analyst 

AO 9128/99 HMP 5030 HMP 

Sample Method 

Result Units OF POL POL 

<5 ugiL 1.0 5 5 

<5 uglL 1.0 5 5 

<5 ugIL 1.0 5 5 
<5 uglL 1.0 5 5 

<5 ugIL 1.0 5 5 
<5 uglL 1.0 5 5 
<5 ugiL 1.0 5 5 
101 % 1.0 

101 % 1.0 

100 % 1.0 

99 % 1.0 

Page 1 of 1 
0000161 
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Katahdin 
\, \/) 111 II "I '''It I" 

Purchase Order # 

Bill (if different than above) 

Sampler (Print! Sign) 

LABUSEONLY 

340 County Road No.5 
P.O. Box 720 
Westbrook, ME 04092 

Te" (201') 874·2400 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN -.-LolL 

City Zip Code 

Proj. Name! No. Katahd,in Quote # 

KATAHDINPR~ECTMANAGER -~~-i~-- ~~~Ii~~~~Qi~~~~~U2~Ii~~~~gi]i~~~ 
REMARKS: _________________________ _ 

SHIPPING INFO: o FED EX o UPS o CLIENT 

AIRBILLNO: __________________ _ 

o TEMP BLANK 

* Sample Description 

o INTACT 

Date !lime 
coll'd 

/ 
/ 
/ 
/ 

o NOT INTACT 

Received By: (Signature) Relinquished By: (Signature) Date! lime 

4~~~~l-'1>-'::'--"~ ~(N,-tx ,~~~~~~q.;r.:,.~~'i1({) 
Received By: (Signature) Date I lime 

)fU.ISOURce INC. 'Ir (207) 762-3311 
)AM , CHN-OF-csTOY 

ORIGI~000174 
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1 , 

I 
I 

Katahdin 
ANAI\TltAI ~1~\I(I~ 

Client 

\/ -+" >.r\', 

Address 
,-: ~-

'-.' <t"" 

340 County Road No.5 
P.O. Bolt 720 
Westbrook. ME 04092 
Tel: (207) 874·2400 
Fax: (207) 775-4029 

1 ....... _ r T. 

City 

CHAIN of CUSTODY 
/"'-' : r., .. '. 
, '.: /,/ / PLEASE PRINT IN PEN Page __ of_ 

Contact Phone # Fax # 
r, ,-,' ,'- " 

I State Zip Code 

Purchase Order # Proj. Name I No. Katahdin Quote # 

Bill (if different than above) Address 

Sampler (Print I Sign) 

~ LAB USE ONLY I WORK ORDER .: 
. -

KATAHDIN PROJECT MANAGER 
iN . ;, in· I'IN' INlo' IINlo' I iN iN DY'O~ 

REMARKS, c:. ~, • \ l_-., E. ~ i"",Q , - ; c -- It 
i 
i , i 

r;;r FED EX o UPS o CLIENT 
, I 

SHIPPING INFO: 
, 

, 

-g:l , 
! AIRBlllNO: 

TEMpoC o TEMP BLANK o INTACT o NOT INTACT 
--; :: i 

* Sample Description Date tTime Matrix Ne,er ~. 
1:....4,\, ~ . ,,(.0 ~<; coll'd Cntrs. 

~ l D!) 1"'- 'i' 

! .)p c.j r,',," ~ _ : C" .'1. 23-<ti lOse AQ 3 X /f1;' 'x'i - ~ I~/AJ ~~ ) ./ 

uP 40 ':IS - II J,. IIICC y ~ &., r-./_' 'JtrC), ~/}'/ 

UP '-1 I' ,~- 1'1. 24·"!Il'J'i!4C 'J 
, 

~ ... .(p '?8) ..., 'j , -: 

I. \~ L1 ;,,,:,,,, - L/ 7' 19 2;'.']/ Ii Z& I X 
.. '1 (",L" "-,,, ~.h,') v-. I 

\, IF' '-!~) '1",": ' U:3 Ill. '6 X -; l~ ''-Ie k?8' 
~J I.l ('>'1 s: . y,-I " Ili"YO , II X . (c L~ f".[p .?1i 

I 
I 
I 
I 
, 

/ 
I 
I 
I 
I 
I 

'''' 
QC ..... 1I. + 

\ ' i:,.,., ',.'" to ,', 
'.J.!/!"'--_"~''''v. ,oJ-.,:. 

..... " I'" ~~l'C J::,t~' l);>J',h.C,l,."J G .. '.,:) '~c':: C' :L \.>.'''' '. \ O. 2.. 2..qq 
Relinquishe{,1 By: (Signature) Date I Time Received By: (Signature) Relinquished By: (Signature) Date I lime 

, 

:"i , L. "c.·\· ~'Lli'(Y t} !?t.~"(? " --: .J_! ih,,,_ BY:(~:2 
.:") iL . 

I By: ''''inn,' .. ,p' Date I Time Received By: (Signature) Relinquished By: (Signature) Date I Time I By: ,.o,~, . -:] 

"u. 1"'" ",.",,, 
DUPLICATE 



APPENDIX E 

AQUIFER CHARACTERIZATION GRAPHS 



n ( 
~--- -------~--------.------------~ 

I I 

I I 
I 

1 01 - - ---. 
NAVAL REGIONAL 
MEOtc"L CENT£R 

(NOT INCLUDED IN 
S"RAC INV[SlIGATIO'NS 

@ 
(BASE WIDE UTILITY SYSTEMS -
RAILROAD; SEWER SYSTEM) 

2000 

SCALE 

o 
=:l 

SOURCES: SOU1"HOIV. n,d. ESE. 1981. 

2000 

FEET 

r~ 

,--------------.--------------------~ 

LEGEND 

- STUDY ZONES 

INVESTIGATIVE 
ZONE BOUNDARIES 

DWG DATE: 09/29/97 10WG NAME: ~ZMA_P __ ... 



EnSafe/ AI/en & Hoshall Monitoring Well NBCE065001 

1;: § 
'iii WB.L DIAGRAM 

!il ~ ~ ! y d GEOLOGIC CEsauF'TION 
~ c ~ ~ ~ .. Ii: 

~ 

~ 
0 
i;, 

Surface conditions: concrete walk 
~ 

iE II u 
> a.. 

r ;;; 
" .. 
" 'l§ 
0 c 

c " ., .Q 

Clay: dark gray-black, high organic content, fat, 
., 
~ 
u 

soft, moist to wet. low plasticity, H25 odor ~ -
60 0 --Marsh clay. ii 

5 
.; 
ti 

'" > a.. '<> 
0 c ... m .. 

Ot. Clay: Marsh clay as aboye. -= .. u 
en 

PT Peat: dark brown with Hgilt brown root material e 
and grass fibers, soft, moist. odor. i. 

2 8S 0 

1 Peat: as aboye with Interbedded clay laminae 

PT 
throughout. 

3 100 0 1 1 
10 
U 

" C 
U 

Page 1 of I 



EnSafe/Alien & Hoshall slugibail tsst analysis Appendix C, Page 1 

935 Houston Northcutt Blvd. Suite 113 BOUWER-RICE's method 
Project ZONE E-NAVSASE GHARLESTON 

Mt Pleasant. sc 294&4 
{803)-88+OC129 Evaluated by: TKK I Date: 13.11.96 

Slug Test No. 1 Test conducted on: 18.10.96 

NBC E.()65.{)()1 

t [s] 
0 50 100 150 200 250 300 350 400 450 500 

100 - - f--- --- _. - -- ---- ----- -------- -----r---- ----- ---------- ----- ----- ----- ----
---- ----- ... ---- ----- ---------- ----- ----- ----- ----

f------ ---------- ----- ---------- ----- ----- ----- -----c _____ ---------- ----- -- ...... ------- ----- ----- ----- -----
,,----- ---------- ---- ----- ----- ----- ----- ----- ----

0 

'-

~ 
----- ----- ----- ----- ----- -----' ----- ----- -----
----- ----- ----- ----- ----- ---------- ----- ----

" ~ 10-1 - --- _=_.:-:s 

~ 
--- ----- -- --- - -- ........... - ........ ----- --------- ----- ----- ----- ----- ----- ----- --------- ----- ---"' 

o=~2::" 
----- ----- ----- ----- ----- ----

----- -----... - -- tr"o-O"""o-,----- ----- -----r---- ---- I ----- -----f--- ----- ----- '-_..!'_- ----" -----r---- ----
-----f-----

~ 
----- ... ---- ----- ----- f----- -----

---- -----f----- -- -- ----- '---':'- ----- -----f----- -----
1------ ---------- -----

~ 
----- ----- -----r---- ----

"-10-2 

o FALLING HEAD TEST 

Hydrauiic conductivity ifiisj: 4.42 x 'itr4 

Hydraulic conductivity [ft/day]: 38.2 

L=1.7ft 
b=10Aft 
0=.10..1 ft (full penetration) 



EnSofe/Alien & Hoshall sluglbail test analysis 
BOUWER-RICE's method 

Appendix C, Page 1 
935 Houston Northcutt Blvd. Suite 113 
Ml Pleasant. sc :29464 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK I ~ate: 13.11.96 (803).-0029 

Slug Test No. 1 Test conducted on: 18.10.96 

NBCE-005-001 

t [s] 

o 200 400 600 800 1000 1200 1400 1600 1800 2000 
1~~--~----'---~~---r----r---~----~----~--~--~~ 

---- -----,----- ----------f------~---------------

---- ---------- ----------f------ --------------- -----
--------------- ----------f------~---------------

----------f------ ----~-----I----- ---------- ---- -----

---------f------ ----------f------ ---------------

c· ---------1----- ----------I-----~---------------

- --------,----- ----------1----- --------------- -----
"'Cb coo 

o 0 
o o 

--- -- ----- ----- ---- ~ ___ D ___ ~__ --0-- ----- ----_ ---__ 

1~1~----~----~----~------~----~-----L----~------~----~----~ 

o RISING HEAD TEST 

Hydrauiic conductivity Crus]: 3.2""3 x 10~ 

Hydraulic conductivity [/Vday]: 27.9 

L=1.71! 
b = 10.4 I! 
0= 10.4 I! (full penetration) 



APPENDIX F 

RBCA CALCULATIONS 



(' 
Rev1 ON fIN RBSL Site 27.>IIs I Dermal RBSLs 11/16/99 

construction Worker Derlmal RBSLs 

BW AT EV ED EF SA GSF derm Rfd derm Target RBSL RBSL 
kg day eventslday yrs dayslyr em' (mglkg-day)"' mglkg-day Risk or HQ mglL mglL 

Benzene 70 25550 1 1 90 4500 2.99E-02 NA 1.llOE-06 8.52E-Ol 
Toluene 70 365 1 1 90 4500 NA 1.60E-Ol 1.0 2.40E+Ol 

Ethylbenzene 70 365 1 1 90 4500 NA 9.70E-02 1.0 6.05E+OO 
Xylene* 70 365 1 1 90 4500 NA 1.84E+00 1.0 1.02E+02 
Naphthalene 70 365 1 1 90 4500 NA 3.20E'()2 1.0 1.63E+OO 
MTBE 70 365 1 1 90 4500 NA 5.ooE'()3 1.0 2.59E+Ol 
Chrysene 70 25550 1 1 90 4500 1.46E-02 NA 1.IJOE.Q6 3.23E-01 
Chromium VI 70 365 1 1 90 4500 7.50E-05 1.0 2.37E+OO 
Lead 

111 Kowand MW values for x~,lene, m-

There are no toxicity values for lead; therefore, a dermal HBSL for a construction worker cannot be oa:lcuJated. 

1 of 1 



Rev1 CW gw RBSL Ske 27.l<!s I Ingestion RBSL. 

Construction Worker Incidental Ingestion RBSLs 

BIN AT IR ED EF Target CSF oral Rfd oral RBSL 
k<g day Uday yrs days/yr Risk or HQ mg/L 

Benzene 70 25550 om 1 90 1.00E-06 2.90E-02 NA 6.85E+01 
Toluene 70 365 0.0'1 1 90 1.0 NA 2.00E-1J1 5677.778 
Ethylbenzene 70 365 0.0'1 1 90 1.0 NA 1.00E-1J1 2838.889 
Xylene 70 365 0.0'1 1 90 1.0 NA 2.00E+00 56777.78 
Naphthalene 70 365 0.0'1 1 90 1.0 NA 4.00E-1J2 1135.556 
MTBE 70 365 om 1 90 1.0 NA 5.00E-1J3 141.9444 
Chrysene 70 25550 0.0'1 1 90 1.00E-06 7.30E-03 NA 2.72E+02 
ChromiumVI 70 365 0.0'1 1 90 1 NA 3.00E-1J3 1.0 
Lead 

• No CSF oral or Rfd oral are available for Lea1j, therefore the incidental ingestion HBSL for a construction worker 
cannot be calculated. 

RevieWedBY:~~~~~ 
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. ~ ~ • 

""",,. D. .. .. ~ H • • • , .... ..... 
crr1l, Cln~" em',",,' ~JrI'lem' em'Jcm' ..,>,..,> e"berr cm',rem' err/I. ,,.. . 

I 0.1KI3 1.11 E-05 2._-01 0.031 0.342 OJ> 0.15 0,1' ,.".... 1.O11!·O2 
T ..... 0.085 U>E-Oe 3.01£-01 0.031 .,,, 

"" 0.' , ... t.01£-05 ..".., 
Q,m I.~)E-Oe l80E-01 0.'" _.11.342 0." 0.16. 0.,'1 ........ .m ... 

I"."" 0.072 UIE-Ofl 2.78E-Ol .031 0.342 0.33 D." 0.·11 ........ 77'''' 
I ..... ' ..... 0.072 UIJE.Q8 2.ooE-03 0.031 0.3(2 D." 0.' U. 5.181:-0( ,." ... , 
MTB. 0.102 1.00iE-05 .4.18E.02 "" 0.342 0." D." 0,11 3.ooE-05 1.10£.02 
IC_M 2 .• 1£.02 1.2'IE-CJe ).02£-1' D.'" 0.342 .." 0.15 D," 2.5111 .. 11 1.81!'+10 

ehrOllllurnVl D ... 0.342 D." D." D," 

L'" , 
Chemk:lII '" 

,,, .... - ... o. L W .... TR c.c ~ 

~ ,m em'/. "'" , , ~ . '1m 

8.n11 ... • '" l.lje:,G4 '" '" " , """," ,,, .... NA To_ 
• '" .. 2.5tE-04 '" '" .L~ , 2.001:-05 ... , 

iEItlYIbenI .... 5 '" :UfE-04 '" '" " , 1.~·.()5 ... , 
XyI,nn 5 '" 2.:.I1E-1M '" '" '" , 1.721:-05 NA , ._- • '" 5.17E-03 '" '" " , .831:-08 ... , 
MTIE 5 '" 8.711E.(I( no '00 ,n 05" Ul81:·oe ... I 

Icr.ry.,,", 5 '" 1.IHE+IO '" '" '" , ... o -·15 .. " NA 

ClwomlumVl 

Lud 

Ch.m1e" TR eln: HI none BW.dul " 1fI care RID'_ ~ .. EF EO RB8bll' H R'~-""I~~ 
to • lIIo/l1ll1-dl'Jl' rWldl'j '''''' " ..o.' ~m'/mr' """ B.n,.nl I OOE-08 NA ro ro 2.90£-02 '" " " , 343E-02 2.21!E-Ol 0,15 

T",,_ '" , " I '" 1.1'E.01 " " , " 82E+00 3.01E-ol 5." 

EttIYIbmrml NA , 
" 

, 
'" 2.86E.Ol " " , ~1.06E+OO 2.80£.01 lUO X._. NA , " 

, '" "'. " " , "'. 2.1at_Ol "'. 
NaClht~_ NA , " 

, '" 3.71E-QoI " " 
, S.27E.Q3 2.00E-03 1.83 

MTBE NA , " 
, NA 8.80E-01 " " 

, 1.22E+01 4.16£-02 2flH43 

'ChrYsti'll looE·06 '" " " 1.46E-02 '" " " , 5.81E.02 3.02E-l' 2.ZSE+18 

Chromium VI "'. 
tnd "'. 
'No 1m.1.1ion rtflKenel dott ilIYlI~lbI, lor JIYIt,nn. ctvomo.m. or Itld: Illertfor •. 110 RBSLs can III CIIcuIII.d 

, ", 



Rev1 CW gw RBSL sn. 27.><1", Minimum RBSLs 11'16199 

Minimum Constructicln Worker RBSLs 

Durmal Incidentailingestion Inhalation Minimum 
~tBSL RB:5L RBSL RBSL 
rng/L mg/L mg/L m~I/L 

Benzene 0.85 68.52 0.15 0.15 
Toluene 23.98 5,677.78 5.38 5.38 
Ethylbenzene 6.05 2,838.89 14.50 6.05 
Xylene 102.33 56,777.78 NA* 102.33 
Naphthalene 1.63 1,135.56 2.63 1.63 
MTBE 25.92 141.94 293.44 25.92 
Chrysene 0.32 272.22 2.25E+16 0.32 
Chromium VI 2.37 1.00 NA 2.37 
Lead NA NA NA NA 

NA = Not Available 

ReVieWedBY:~~~ 
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SITE 27, EIUILOING 221, ZONE E. CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTil CAROLINA 

DOMENICO'S Dlll1TlONIATTENUATJOfl EQUATION FOR GROUNDWATER TRArt.:\PORT 

Predicted 'O-year Migratlolrl of Constituents in Groundwater 

SIn. ... 1tt-8 .... ~ T-.t L .. eI 
asn.- .. ...,........ C~ In 1'NnM S- ...... ,,-o.wo .. RlCle .. ,Of 
•• ~ .. tty .......... ~ .... C' ............... ,.-.w. "'RaIle lit P'OE 
x.. ..... ~ ..... "'-'-I_t-.'OEI ...... C_.s...1 
Xc- ..... ~ ...... I"OE Ie C....,.., ... I'Mot ....... C_ ..... l 
Y .. s_ .. WIoIIh 1,..,."dOlll,... .. Flow Pit ........ 1 
Z .. 1_ .. 0.,.... {p' ............. to Flow o;"I'01ItoI!II v ............ 1 
K." 1-..1 Hy ........ c..utlritv 
\_ GIroundWMor QnlItnI 

""" """ """ 

'.-I ...... D ....... 
f~.. ........ 0tpnI00 c..Ioan h •• 
... -~~ .. ,.,10 
lily .. T_ ...... DMp.nhIly ...... 3 
·r .. V ..... ~ .... J20 

t.., .. 0..-. c-IoaoI ,..-... 'C...tW.tot 
........ W_S ........ Coeffi ...... 

V-"_W_V~ 

Rc-~~FI"'" 
VIlle:" MIIII ___ T--,~ • .,0iA ...... ~ .. II(,iIA~ 

& .. !'-'tv In , .......... z_ Riel" .......... ,_ ...... I ........ WIIC ... '.....w.4IfvCCDtECllln1 

IOilla!=z • ~"":c!l:ll! Bi ....... Do.";r; I 
Contlth .... nt x,." x,." y Z t '<' 

, • •• <, 

" "' m m '" mi .. e m/m m'le g/=' m 

Na hlhlll .,. .. 19.'11224 " 
, 3.16f:.08 1.17£·04- 0.012. 0."7 1.'" I." 

Leed 4>0 128.(117' " , 3.16f:"08 1.1"7£.04 0.0124- . ., lAO , ... 
Total Chromh.rn " 15.1<I~ " , 3_1&£.08 1.1"7£·04 0.0124- 0."7 lA, 1." 

OOMENICO OI.UTlONIATTENUATlON MODEl. WITHOUT BlOI,OGtcAl DECAY 

1 
-elfi 
2 

(x-fJ 1 y ] { Z ] 

~ a." .~ X ell l4f.~x x el .2f¥ 

<, <, 

m m 

0." 0.10 
4. 0." 
0.5Z 0." 

'0' 
\I-C/a __ 011 
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". L. 
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ko, ko 
cm'.HP/g-C c:mI-l'l,o/O-soi1 

I '''' I "'" 0 0 
0 0 
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m,lt mIL 

0.017 0.010 
0.876 0.016 
0.133 0.100 

v '" m/ .. o 

3=.CME-08 ." .. 1.000 
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RB.L 
mol< 

0.010 
0.016 
0.100 

.... 

. 
_I .... OJ .. C 

-~·HrOI ...... .1-
.1-

Cl'Ot/C'OUII(:f 

, .2£·01 

2.:z2IiIE·02 
7.5Z3E-0! 



"'Jl~_. _t.tp. .... :1\1 

SITE 27,8UILDING 221, ZONE E, CHARi.ESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

DOMENICO'S OILUTION/ATTENUATION EQUATION FOR GROUNDWATER TI\ANSPORT 

Predicted 20~ye8r Migrat~Dn of Constituents in Groul1ldwater 

POE .. Point of Expo ..... 
sSTL .. SIt .. Sp...!fIo T","" L.vlll 
SSTLtouIICI .. Hycko_boft ConOUlt,.elon .. Plume Sou ••• Ar,. p.oteotlw 01 ABS~I ." POE 
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" . , m m ... m/s.o m/m m~/o glom' m m m g-C/II-,oil om"·H"o/g.C om' -H..o/g-soU 
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Totel Chromium " 1U4!!: " 
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DOMENICO OILUTION/ATTENUATlON MODEL WITHOUT BIOLOGICAL DECAY Constituent CSOUIIC1 c,. 
mall moll 
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SITE 27. BUILDING 221. ZONE E. CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON. SOUTH CAROLINA 

DOMENICO'S DILUTIONlATTENUATII;lN EQUATION FOR GROUNDWATER TfIANSPORT 

Predicted Time Period to Beach Equilibrium in Groundwater 

POE _ PoIn, of Expo..., •• 

S:8TL • 81t •• Sp.ol1\cl T .... t l,,,,-' 
88Tl...- • Hy4.oo .. bon Con'""t..tionln Plum. Souro. AI., p.ot.at",,", 01 RBSt.. .t I'OE 
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V 

m/ •• a 

3.08E-08 

3.08E·0' 
3.08£·08 

RSSL 
mgfL 

0.010 
0.015 
0.100 

R, 

9.331 

1 .... 

1.000 

m 

om'..Ji,O/ • .c 
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EO 0101e 

TO: 

STATE OF MICHIGAN 

JOHN ENGLER. Governor 

DEPARTrv~ENT OF ENV!RON~.~ENTAL QUAL!TY 
"Better Service for 8 Better Envlronmenr 

HOLLISTER BUILDING, PO BOX 30473, LANSING MI 48909-7973 

Interested Parties 

INTERNET: _.deQ.stal&.ml.us 

RUSSELL J. HARDING, Director 

May 28,1999 

AEPLYTO: , 

ENVIRONMENTAl RESPONSE DIVIS; , 
KNAPPS CENTRE 
PO BOX 30426 
LANSING MI 48909-7926 

FROM: Alan J. Howard, Chief, Environmental Response Division (ERD) 

SUBJECT: Revised Part 201 Operational Memorandum #18 Cleanup Criteria Tabies 

Attached are the revised Part 201 Operational Memorandum #18 (Op Memo #18) cleanup 
criteria tables and footnotes. Preceding the tables is a list of criteria changes. Replace the 
January 1999 criteria tables and footnotes in your hard copy of Op Memo #18 with the attached 
criteria tables, the footnotes, and the list of Changes. The original text and Attachment B of 
Op Memo #18 have not changed. The revised materials are also available on the Internet via 
the Environmental Response Division (ERD) homepage (http://www.deq.state.mi.us/erd). 

The list of changes preceding the tables is a list of hazardous substances for which criteria ) 
have changed since the January 1999 version of Op Memo #18. If the hazardous substances 
on the list are of interest to you, the actual values can be obtained from the tables. We will 
continue to provide this listing in future revisions of the criteria tables, which are scheduled 
every four months. Mark on your calendars that the next published revisions are scheduled for 
September of this year. Finalization and publication of the Op Memo #18 criteria tables and the 
Part 201 Training Material Criteria Tables will be synchronized. Any criteria that become 
available or are revised between the scheduled updates will not be considered official or final 
until the next publication of the criteria tables. However, anyone inquiring about new or revised 
criteria prior to finalization/publication of those criteria will be informed of the impending 
changes. These criteria will be considered draft until published. Decisions related to specific 
facilities can be made with the draft criteria in mind. 

Questions related to the cleanup criteria can be directed to ERD's Toxicology Unit at 517-241-7651. 

Attachments 

cc: Flint Watt, DWRPD 
U ........... lroI t:'i+ ..... h ~cn 
I 10./ VIU I "'vl I, "-" ..... LJ 

Paul Zugger, Acting Chief, STD 
Jim Sygo, WMD 



Generic Criteria Tables 
Op Memo #18 

Chemical 

Formaldehyde 
Formic acid {I,U} 

1-Formylpiperidlne 

Gentian violet 
Glyphosata 

Heptachlor 

Heptachlor epoxide 

n-Heptane (I) 

Hexabromobenzene 

Hexachlorobenzene (C-66) 

Hexachlorobutadiene (C-46) 

alpha-Hexachlorocyclohexane 
beta· Hexachlorocyclohexane 

Hexachloracyclopentadiene (C-56) 

Hexachloroethane 

n-Hexane {il 
2-Hexanone {Il 
Indeno(I,2,3-cd}pyrene (a) 

Iron (S} 

Isobutyl alcohol (Il 

Isophorone 

Isopropyl alcohol (I) 

Isopropyl benzene {Il 

Lead (B) 

Lindane 

Lithium {e} 

MagneSium (e) 

ATTACHMENT A 
GROUNDWATER: RESIDENTIAL AND INCIUSTRIAL-COMMEBCIAL 

PART 201 GENERIC CLEANUP CRITERIA ANiD SCREENING LEVELl~ 

0'1 '2 .3 #<1 .5 lEi 

Residential 6: Industrial & 

Coml'Mlrdall 
Commerclall~ 

Chemical Residential & Industrial & Groundwater 
Groundwater 

III&IV 
Groundwater Abstract Commlnclall Commercial II, Surface Water 

VolatlllZiltlon tel 
Groundwater 

Conllact Service Drinking Water III & IV Orlnklng Interface 
Indo(llf Air Volatilization to 

Crlterl .. (AA) Number erlN.rla Water Criteria Criteria 
Inhahtlon Indoor Air 

Crttlnia Inhalation 
C,ftMI. 

50000 t.:OO 3.800 120 63,IJOO 3.6E+5 2.9E+7 

64186 18,DC10 (M} 29,000 :i'~:C'I~ 7.71:+6 1.SE+7 6.21:+8 ,.10; "~'f 

2591868 8,0 230 NA II) 10 II) 

548829 8.5 35 NA NI.V NLV 4.91:+5 

1071836 70() (A) 700 {A} NA NIl..V NLV II) 

76448 oA. (A) 0.4 (A} NA 18(1 (S) 180 IS) 0.71 

1024573 O.~~ (Al 0.2 (A) NA NLV NLV 3.1 

142825 32,000 92,000 NA 2,7(~ (S) 2.700 (5) 2,7DO (5) 

87821 lD (M) 10 (M) ';:~'1:;;~IE)flt~~ 10 10 10(M) 

118741 U) (A} l.o(A) 10 440 3,000 ~~.O 

87683 11 45 10 1 ,BOO 3,200 (S) 200 

319846 0.14 0.55 NA 2,oOD (S) 2,000 (S) '16 

318857 0.47 1.9 NA ~ILV NLV 1)4 

77474 50 (A} SO (A) ~~+r:}1ID~~~·i 10 10 1,400 

6n21 61 250 6.7 (X) 27,000 SO,OOO (5) 1,500 

110543 3,000 8,800 NA 12.ClOO (S) 12.000 (5) 12,(00 (S) 

591786 1,000 2,900 NA 4.:ZE+6 B.8E+6 4.1lE+6 

193395 5.0 (M) S.o(M} 10 NLV NLV 5.0(M} 

7439896 30o(E} 300 (E) NA NLV NLV 10 

78631 2,300 6,700 NA 7.61;+7 (S) 7.6E+7 (S) 2.·4E+7 

78591 900 3,700 <i'.""S70~XI"'.' NLV NLV 1.1E+6 

67630 470 1,300 NA INLV NLV 1.3E+7 

9BB2B 800 2,300 10 56,000 (S) 56,000 (S) 56,MO (S) 

7439921 ',.0 (L) 4.0 (L) (G,X) NLV NLV 10 

58899 CI.2 {A) 0.2 (A} 0.027 10 10 86 

7439932 170 350 25 NLV NLV 6.0E ... s 
7439954 4.2E+5 1,2E+8 NA NLV NLV 1.0E+9 (O) 

.7 

Water 
Solubility 

S.50E+B 

1.0E+9 

NA 

1.00E+6 

1. '6E~7 

180 

200 

2,690 

D.17 

6,200 

3,230 

2,000 

240 

1 ,BOO 

50,000 

12,000 

1.6aE+7 

0.022 

NA 

7.60E+7 

1.20E+7 

1.0E.S 

56.000 

NA 

6,B00 

NA 

NA 

May 28,1999 
Palle A.S 

.8 #9 

Flammability Acute 
and Exploalvlty Inhallatlon 

SCfeenlng Screening 
Level LElvel 

10 61,000 

S.6E+B 35E+8 

10 10 

10 10 

10 10 

10 10 

10 10 

100 2,700 (5) 

10 10 

10 10 

10 10 

10 10 

10 10 

10 10 

10 10 

W'12,oooJS) .. • 10 

10 10 

10 10 

10 10 

10 10 

10 1.~~E+7 {5} 

3.0E+7 1.CIE+9 (O) 

"'3?';,tI:S OOO:(;:t( 10 

10 10 

10 10 

10 10 

10 10 



{A} 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

FOOTNOTES 

Criterion is the State of Michigan Drinking Water Standard established pursuant to Section 5 of 
the Safe Drinking VVatei Act, Act No. 399 of the Pubiic Acts of i 976. 

Background, as defined in Rule 299.5701 (c), may be substituted if higher than the calculated 
cleanup criteria. Background levels may not exceed criteria for all inorganic compounds. 

Value presented is a screening level based on the chemical-specific generic soil saturation 
concentration (Csat) since the calculated risk-based criterion is greater than Csat. Concentrations 
greater than Csat are acceptable cleanup criteria for this pathway where a site-specific 
demonstration indicates that free-phase contaminant is not present. Consu~ the Generic Soil 
Saturation Concentrations: Technical Support Document (August 31, 1998) for further guidance 
on development of site-speciftc Csat values. Risk-based criteria are available by contacting an 
ERD toxicologist. 

Calculated criterion exceeds 100%, hence it is reduced to 100% (Le., 1.0E+9 ppb). Evaluation of 
iree phase contaminant, environmental impacts, adverse aesthetics and acute orlocal toxicity is 
required. 

Criterion is the aesthetic drinking water value, as required by Sec. 20120(1 )(5). 

Criterion is based on adverse impacts to plant life (i.e., phytotoxicity). 

GSI value is pH or water hardness dependent. The Final Chronic Value (FCV) for the protection 
of aquatic life must be calculated based on the pH or hardness of the receiving surface water. 
Where water hardness exceeds 400 mg CaC03l'L., uSe 400 mg CaCOatL. ior the FeV caicuiation. 
The FCV formula provides values in units of ug/L (ppb). The dissolved to total metal translator (T) 
is used to convert from a dissolved to a total FCV value. The generic GSI criterion is the lesser of 
the calculated FCV, the wildlife value (WV) and the surface water human non-drinking water value 
(HNDV). For these chemicals, the soil GSI protection criteria will be based on the final generic 
GSI criterion determined by the process described in this footnote. Contact an ERD toxicologist 
for further guidance. 

Dissolved to 
FCV Formula WV Chemical FCV ConversIon Factor (CF) Total Metal 

ugIL ugIL 

Beryllium 

Cadmium 
ChromIum (III) 

Copper 
Lead 

Manganese 
Nickel 
Pentachlorophenol 
Zinc 

Where, 

Translatoun 
EXP(2.S279"(LnH)-10.7689) NA NA 

«EXP(0_78S2" (Ln H)-2. 715» "CF(Cd»"T CF(Cd) = 1.10167{(LnH)"(0.04184)l 2.1 

«EXP(0.819" (LnH)+0.6848»"0.86)"T NA 1.5 

«EXP(O.854S"(LnH)-1.702»"O.96)"T NA 1.5 

«EXP(1.273"(LnH)-3.296»"CF(Pb»"T CF(Pb) = 1.46203-[(LnH)"(0.14S71)] 4.5 

EXP (0.859" (LnH)+ 1.957) NA NA 

«EXP(0.846"(LnH)+O.OS84»"0.997)"T NA 1 +(0.49"(88)""") 

EXP(1.ooS"(pH)-S.184) NA 

«EXP(0.8473"(LnH)+O.884»"0.986)"T NA 

EXP(x) = The base of the natural logarithm raised to power x (e'). 
LnH = The natural logarithm of water hardness in mg CaCO!L. 
SS = Total suspended solids in mg/L 

• = The multiplication symbol. 

NA 

2.1 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

(H) Valence-specific chromium data (Cr III and Cr VI) must be compared to the corresponding 
valence-specific cleanup criteria. If analytical data are provided for 'total" chromium only, then 
values for Cr VI must be applied as the cleanup criteria. Cr III cleanup criterion for protection of 
drinking water can only be used at sites where groundwater is prevented from being used as a 
public water supply, currently and in the future. 

{I} Chemical may exhibit the characteristic of ignitability as defined in 40 CFR 261.21. Contact an 
ERD tOXicologist for further direction. 

) 

HNDV 
ugIL 

1.200 

130 

9,400 

64.000 
190 

59.000 

2.1E+S 

2.8 

22,000 
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